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R % M NNRTI & # 3k # & (delavirdine)(Rescriptor)~ 7 %
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LaRoche# )~ TMC-114(Johnson & Johnson# g )~ VX-385
(GW640385 ; GSK/Vertex) ~ VX-478(Vertex/GSK) -
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2 # & (Enfurvirtide)(T-20° R698 Fuzeon) KRH1636 (Kureha
Pharmaceuticals & gt ) - ONO-4128(GW-873140 > AK-602 >
E-913 ; ONO Pharmaceuticals # g ) -~ Pro-140(Progenics
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METFRRIFELR AR  -RLEBETRERB W K& (F X/

LB LE3:1+1% HOAc)» Z A2 EILAHM(1.0% » 27%)2

¥aE & -

'"H-NMR (300 MHz, CD;0D): & 1.78-1.89 (m, 1H), 2.70-
2.84 (m, 1H), 3.56-3.71 (m, 1H), 3.76 (s, 3H), 4.81-4.90 (m,
1H), 6.76-6.81 (m, 1H); ">C-NMR (75.5 MHz, CDC1;): &
38.0, 48.0 52.4,75.7, 137.0, 146.2, 165.0, 178.4 o
)

) o
O\(‘z\s,ﬂp-on
ALH

(3S,5R)R (BR,58))-5-((S)-1-R=TAARA-TAKRTE
A)3-BE-BAR-1-HHET & (5
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£240205¢ » 1IEEZF)m2- K-8 % = T & (0.24
X 14ZE EZF)ZDMF(T£ # )k A 5 & ¥ % A DIPEA(0.18
X 1A4EEF)RHATU(0.53% > 14F E F)e 28574 0 &
R BERRA AR (T R/ ® T E3:1) AARA
ftehzwedkih(0.22%  63%) -

'"H-NMR (300 MHz, CDCl;): & 0.84-0.96 (m, 3H), 1.14-
1.39 (m, 2H), [(1.44 £ 1.49) s,9H], 1.50-1.60 (m, 1H),
1.61-1.85 (m, 1H), 1.97-2.10 (m, 1H), 2.11-2.28 (m, 1H),
3.57-3.68 (m, 1H), [(3.73£13.76) s, 3H], 4.30-4.50 (m, 1H),
4.63-4.73 (m, 1H), 6.80-6.95 (m, 1H), 6.95-7.00 (m, 1H) -

K #6
/ o]

: OH
LI
o

W
o]

((3S,5R) (BR,58))-5-((S)-1-ZF=Z=TAEHBA-AEAKT &
A)3-BE-FR-1-H% % TF & (6)

HA4(141E X » T6EEF)IRBESZHERE 22 8 A
L-2-BAEA-N-TRE=ZTEAR2-BA-ABRE=TEHK £4
BREBILAY I MEFEHEKRBD(TIE L » 69 %) -

'H-NMR (300 MHz, CDC13): § 0.89-0.98 (m, 3H), [(1.42
# 1.44) s, 9H], 1.60-1.78 (m, 1H), 1.79-1.95 (m, 1H),
1.99-2.11 (m, 1H), 2.18-2.30 (m, 1H), 3.58-3.65 (m, 1H),
[3.75$23.78] s, 3 H], 4.22-4.39 (m, 1H), 4.61-4.66 (m, 1H),

6.77-6.90 (m, 1H), 6.91-6.92 (m, 1H) o
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((3S,5R) #2 3R,58))-5-(1R28)-1- R =T A A B £ -2-L %
A-BRAEABETHERA)3I-BEA-BR-1-HHBET &)

WA4G0ZE L " 3TEE X )RBESZHERRE > 24 ¥ @A
(IR28)-1-BA-2-LH X -BAK KB P = TEE S R2-K A
-REBEBRZTE AARBRALLYIMFEHKIMGOE E
38%) o

'H-NMR (300 MHz, CDCls): & [(1.384#2 1.42) s, 9H],
1.75-1.83 (m, 1H), 2.00-2.21 (m, 3H), 3.55-3.63 (m, 1H),
[(3.77£3.82) s, 3H], 4.20-4.38 (m, 1H), 4.65-4.80 (m, 1H),
5.13-5.20 (m, 1H), 5.22-5.38 (m, 1H), 5.60-5.82 (m, 1H),
6.95-6.96 (m, 2H) -

K 518
o/

Do Y~
O‘iN o
h/\(\H

O/O

0

(BR,5R) & (38,58))-5-(S)-1-F=TAABE-TABKET &
E)3-(T-FTRAE-2-FE -2 H4-BR)-BX-1-H &7
(8)
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#45(0.23%°0.67% ¥ F)z & KATHF A A B R ¥ & M
Fax R-vEh-4-82(0.22% > 0.88% X F)t = X A m
. (0.23% » 0.88% ¥ H) - % % R DIAD(0.19% » 0.92% ¥ E)
BATHFQEA ) M EBR Y - b5k RAoMAE
HFRAEBENNEGHIL(FR/CEELEI ) AAZBAILASY
2 G685 R0305 0 77%) -

'H-NMR (300 MHz,CDC1;): & 0.88-1.00 (m, 3H), 1.18-
1.43 (m, 2H), [(1.45£1.50) s, 9H], 1.53-1.65 (m, 1H), 1.66-
1.85 (m, 1H), 2.29-2.43 (m, 1H), 3.10-3.25 (m, 1H), [(3.79
$3.83) s. 3H], 3.97 (s, 3H), 4.05-4.20 (m, 1H), 4.38-4.50 (m,
1H), 6.03-6.13(m, 1H), 6.65-6.90 (m, 1H), 7.04-7.18 (m, 3H),
7.40-7.56 (m, 4H), 8.00-8.12 (m, 3H) -

K #9

S
0

‘ &
® \(\N}\\({T )\O

(BR,5R)R (3S,58))-5-((S)-1-R=TRAABL-AA BT &
E)3-(T-FRABE-2-FE - R 4-RA)-BA-1-H & T &
(9)
BMO(132F % ' 40EH F)RHEEX A RE > F ARAL
i ez EeEERM(I3TE L » 61%) -

'"H-NMR (300 MHz, CDC1;): & 0.83-0.98 (m, 3H), [(1.42
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% 1.44) s, 9H], 1.65-1.78 (m, 1H), 1.80-1.97 (m, 1H),
2.30-2.40 (m, 1H), 3.05-3.20 (m, 1H), [(3.78£23.80) s, 3H],
3.94 (s, 3H), 3.95-4.01 (m, 1H), 4.38-4.44 (s, 1H), 6.05-6.15
(m, 1H), 6.80-6.94 (m, 1H), 7.02-7.15 (m, 3H), 7.38-7.55 (m,
4H), 7.97-8.18 (m, 3H) -

K #1110

((3R,5R) #2 (3S,58))-5-((1R2S)-1- B =T A& A B X -2-2 %
E-ZRABRTEBA)I-(T-FRE2-FX -2t % -4-£ 8)-7
& -1-%5 #% B F & (10)

M741Ex P 1I6EEX B )R B W RE » A A ML
ez EEHBRY -

'"H-NMR (300 MHz, CDCl3): 8 1.52-1.57 (m, 1H), 1.58 (m,
9H), 1.80-1 83 (m, 1H), 2.00-2.17 (m, 1H), 2.20-2.38 (m,
1H), 3.20-3.37 (m, 1H), 3.80 (s, 3H), 3.81-3.98 (m, 1H), 3.99
(s, 3H), 5.12-5.20 (m, 1H), 5.22-5.40 (m, 1H), 5.63-5.80 (m,
1H), 6.05-6.20 (m, 1H), 7.00-7.21 (m, 4H), 7.40-7.58 (m,
4H), 8.02-8.18 (m, 3H) -

K # 11
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(BR,SR) (3S,58))-5-((S)-1-F=Z=TARAEBE-TEABRTES

E)3-(7-FEE-2- XA -5k -4- £ 8)-F R-1-5% % % (11)
B FEE8(0355% 0 0.61F & F)an —-Fk/k(1:1°TEH#)

¥ A AwLiOH(0.031%, > 13 X H)- #HH KR E— &KL &£

Bl s - AA11Z 428 (0324 > 90%)2 48 & # K -

K #1112

/ 0 \)\Q
LiO
(0]

(BR,5R)R (38,58))-5-(S)-1-R=TARAEREX-AAKETE

E)-3-(7T-FRE-2-XE-vEk-4- % 8)-F K-1-5 % & (12)
HOR2SER "40EE T )VERBIIZEERE > FAZHL

bz EEeB(STEL 72 %) -

K #13

/
O

PO

QLIO\
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((3R,5R) # (35,58))-5-(1R28)-1-F = TR A B X -2-2 %
A-BAEBTHBE)3-(T-FRE2-ZE-E 4 -4-£ )-8
% -1-3 % & (13)
B1035ZE % S9L E F)KHEIIGB3E L » 97%) 2 & ik R
EEARRBILEHZTEREDS -
’ﬁ‘ﬁl“

(8)-2-{[((18,4S) & (1R,4R))-2-{(S)-1-[((S)- B & &£ -F & &
ARE-FR)EFTEBAI2-FREA-AEABRFEE}4-(7-TAE
2-FE-ERA-BRA)BRA2-HBE)- BB} TRE=ZT
&5 (14)

R 12(384% #£°0.070F X H)B (- A-3-FA-TaEL
B A )-B A LB T B (266 % 0 0.098% ¥ F )z »n
DMF(1.5H#) W kis ¥ A %p % /e DIPEA(17.144 > 0.098

£ E E)AHATUBT7.4E % > 0.098F 3 F ) 90484 - i A
MBETFRRIFBLRARE  KABERBH EL(F R/
LB T E6:1) c B it — % & HPLC # 16 (90% MeOH+0.2%
TEA) - RIEHBBHBUERAAMI4RE AL M EFE LD
(206 58 * 37%) - AR #ILEHR > KEI4Z G EH K -
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'"H-NMR (300 MHz, CDCl3): & 0.93-1.02 (m, 9H), 1.03-
1.25 (m, 4H), 1.44 (s, 9H), 1.65-1.86 (m, 9H), 2.05-2.10 (m,
1H), 2.22-2.40 (m, 1H), 3.05-3.20 (m, 1H), 3.77 (s,3H), 3.98
(s, 3H), 4.18-4.22 (m, 1H), 4.38-4.60 (m, 3H), 6.01-6.10 (m,
1H), 6.61-6.70 (m, 2H), 6.80-6.85 (m, 1H), 7.05-7.18 (m,
2H), 7.40-7.58 (m, 5H), 8.00-8.13 (m, 3H) - *C-NMR (75.5
MHz, CDC13): § 9.7, 18.4, 19.2, [25.98226.1], [28.2£ 28.5],
29.6, 32.0, 37.3, 41.0, 46.2, 50.7, 52.4, 54.4, 55.8, 57.2,
58.5, 82.0, 82.8, 98.4, 110.2, 118.4, 120.1, 123.2, 127.9,

128.2,128.9, 129.5, 131.2, 135.1, 135.2, 142.7, 144.2, 161.6,
164.3, 164.7, 170.9, 171.4, 172.4 - MALDI-TOF m/z 821.56

[(M+Na)" st & {4 C4sHssNyNaOo* 821.41] »

X #115

/N

st

‘NH ';

(8)-2-{[((1R,4R) & (185,48))-2-{(R)-1-[(R)- B T &£ -F & £
BRE-FR)ETFTHEAE|2-FE-AABRTSEBRA)I-(7T-FARAA
2-FE-ER-4-AR)BRA2-HHAIBRE-TRE=T
&5 (15)

B12208 L " 3TEE F)RBEI42 B ERE » 2 £ ¥ &
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AQ-mA3-FA-TEEARKRE)R)-BT B T &5 % K
Q-BE3-FE-TEABRA)-S)- B ALH i & 448
BIESW(I9FE X > 66%)2 &G & #H K -

'"H-NMR (300 MHz, CDCl3): & 0.91-0.98 (m, 3H), 0.99-
1.10 (m, 6H), 1.11-1.38 (m, 4H), [(1.43£11.45) s, 9H], 1.45-
1.94 (m, 9H), 2.05-2.18 (m, 1H), 2.22-2.40 (m, 1H), 3.16-
3.24 (m, 1H), 3.77 (s, 3H), 3.98 (s, 3H), 4.04-4.18 (m, 1H),
4.36-4.57 (m, 3H), 6.00-6.08 (m, 1H), 6.13-6.21 (m, 1H),
6.62-6.70 (m, 1H), 6.81-6.85 (m, 1H), 7.05-7.18 (m, 3H),
7.41-7.57 (m, 4H), 8.02-8.13 (m, 3H) - >’C-NMR (75.5 MHz,
CDC13): § 9.3, 18.2, 19.0, [25.5$125.9], [28.04228.3], 29.4,
31.4, 32.1, 35.7, 40.7, 50.4, 52.2, 54.2, 55.5, 57.0, 58.2,
81.8, 82.4, 98.2, 107.5, 115.0, 118.1, 122.9, 127.6, 128.7,
128,8, 128.9,129.2, 135.1, 140.4, 142.2, 151.4, 161.3, 163.9,
170.4, 170.9, 171.2, 172.0 - MALDI-TOF m/z 821.60
[(M+Na)"st & 14 C4sH;ssN4sNaOy" 821.41] »

K #l16

0\ HN@': 0

_\/‘yo 0 {,40*% |
(8)-2-{[(3R,5R) & (38,58))-5-((S)-1- F =T AR & -A L &
F@BAE)I-(T-FTAE-2-FEA-2H4-XR)-RA-1I-H A
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A]-BEEA}-3-FE-TH T & (16)

BI2QQ4ZE 50 ' MHEEF VKRB 4L 2R E > B+ &%
AD- BB FEARQC-EAI-FA-TEABRA)E AT
B P A5 > EARMILAMQRIZEE 97%)2 & & H K -

'"H-NMR (300 MHz, CDCl;3): & 0.82-0.99 (m, 9H), [(1.42
#11.44) s, 9H] 1.65-1.95 (m, 2H), 2.18-2.25 (m, 1H), 2.26-
2.40 (m, 1H), 3.20-3.25 (m, 1H), 3.75 (s, 3H), 3.97 (s, 3H),
4.15-4.19 (m, 1H), 4.36-4.43 (m, 1H), 4.64-4.75 (m, 1H),
6.03-6.15 (m, 1H), 6.80-6.85 (m, 2H), 7.10-7.20 (m, 3H),
7.42-7.58 (m, 4H), 8.0-8.10 (m, 3H) - >’C-NMR (75.5 MHz,
CDCl13): 8§9.7,[18.2£219.1], 25.7, [28.14228.2], 32.0, 35,6,
50.4, 52.4, 54.5, 55.7, 57.6, 81.7, 82.7, 98.4, 107.7, 115.2,

118.4,123.2,127.8, 129.0, 129.2, 129.5, 134.8, 135.0, 140.4,
142.5, 151.6, 159.6, [161.11161.5], 164.6, 171.1, 172.2 -

MALDI-TOF m/z 682.51 [(M+Na)*3t & & C3,;H,sN;3;NaO;*
682.31] -
® 4117

v

O

n”
aae
Q)I@: .

(8)-2-{[(1R,4R) & (18,48))-2-{(8)-1-[(2,5- = F f & -% #)-
LA-BTHBA|I2-FTA-ALABRTBA)4-(T-FRAE2-¥
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E-g2H-4-RR)-BA2-HRE)-BE}-TERE=ZTHEU7)
e e #H17(28.6E 5L ° 59%)%h & 12(33E 5 » 60E ¥ F )k

Bl4z H x> 22 P A2-A-N-(2,5-=F 8 #4-%
A)N-ZA3-FEATEHEEFARC-BA3I-FA-TE#HBARK
A)RERT BRFEs - AARBREILASE Mz BENK

'"H-NMR (300 MHz, CDCl3): § 0.75-0.95 (m, 9H) 1.05-1.18
(m, 3H), [(1.42#1.44) s, 9H], 1.60-1.95 (m, 3H), 2.20-2.40
(m, 1H), 3.20-3.34 (m, 1H), 3.60-3.80 (m, 2H), [3.62-3.65
(m, 3H)], [3.79-3.82 (m. 3H)], 3.98 (s, 3H), 4.02-4-18 (m,
1H), 4.30-4.44 (m, 2H), 6.05-6.18 (m, 1H), 6.60-6.63 (m,
1H), 6.77-6.80 (m, 2H), 6.85-6.93 (m, 2H), 7.12-7.20 (m,
2H), 7.35-7.60 (m, 5H), 8.02-8.20 (m, 3H) - "*C-NMR (75.5
MHz, CDCls): & [9.6#9.7], [12.5# 12.8], [17.1$ 17.5],
[19.4 4 19.5], 25.6, [28.0% 28.1], 32.4, 35.8, 43.0,44.3,
[50.2$250.3], 54.3, [54.85155.04155.24155.5], [55.68255.7
#5594 56.0], 81.7, 82.8, 98.4, 106.9, [112.4% 112.5],
113.7, 115.0, 115.2, 115.9, 116.3, 118.4, [123.0% 123.1],
[127.7#2127.8], 128.8, 128.9, 129.5, 130.1, [134.152134.2],
142.6, 149.1, 149.4, 153.4, 158.9, [161.4$1161.6], [163.25
163.5], 170.9, [171.3# 171.5], 172.3 - MALDI-TOF m/z
831.62 [(M+Na)" st & {4 C4sHssN,NaOo* 831.39] -

K 4118
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(8)-2-{[((1R,4R) & (18,48))-2-{(S)-1-[(S)- R L £ -F A &
BRE-FE)ETBE]22-—FRA-AABRTFTSBE}-4-(7-F
AE-2-FE-2H4-B)BA2-HBE]|-BE)-TERE =

) T & (18)
b4 #18(16.1 % % » 26%)1% & 12(43.2% % > 0.077 % ¥
F)VRF 4z 884 2L P AQC-BA-33-2FA-T
BABKA)RCE-LHETFESRQC-BEAI-FA-THAR
R)BLELHBTE - SLE2BETREBENHEHL AFHAT
RITHELEIRRCIET - AABRBLAE DI EEN K -
'"H-NMR (300 MHz, CDC13): § 0.77-0.83 (m, 3H), [(0.92
#0.93) s, 9H] 0.94-1.20 (m, 4H), [(1.36£11.38) s, 9H],
® 1.42-1.76 (m, 8H), 2.20-2.38 (m, 1H), 2.81-2.96 (m, lH),
3.20-3.22 (m, 1H), 2.78 (s, 3H), [(3.83#13.85) s, 3H],
3.97-4.02 (m, 1H), 4.17-4.21(m, 1H), 4.22-4.37 (m, 2H),
5.85-5.97 (m, 1H), [6.76-6.78 (m, 0.5H)], [6.80-6.82 (m,
0.5H)], 6.98-7.05 (m, 3H), 7.23-7.41 (m, 6H), 7.82-7.99 (m,
3H) - ’C-NMR (75.5 MHz, CDCl3): & [9.489.5], [25.44
25.5], 25.8, [26.55226.6], [27.9£128.0], [28.4128.5], 29.3,

[35.4 %2 35.7], [36.0 £t 36.4], [40.53% 40.7], [50.2 % 50.5],
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[52.1# 52.2], [54.1#254.3], 55.5, [57.0$157.3], [60.4%
60.7], [81.8#182.0], [82.4%182.5] 98.1, 107.5, 115.0, 118.1,
123.0, 127.5, 128.7, 128.8, 129.2, 134.9, 135.8, 141.9, 142.5,
151.3, 159.4, [160.9 ¢ 161.3], [163.7 #2 163.9], [169.9 &
170.0], [170.0%2171.3], [172.5$2172.4] - MALDI-TOF m/z
835.68 [(M+Na) st & 1 C46HoN4NaOo* 835.43] »

K #119

9/\/)\© o R ! S
: (A
Y 2

0‘\ HN-~ 0

\ \
Qaudde, Qomdddg
o & A )\‘-}R‘o & \‘“(
IR S el e

(S)-2-{[(1R,4R)-2-{(S)-1-[((S)- R T A -FTRA B L-F £)-
BYSBE]2-FE-AABTERL]4-T-FARA-2-X 4%
H-4-BR)-BAR-2-HREB]-BE)-ABRE=TE&E(9)E
(8)-2-{[(1S,48)-2-{(S)-1-[((S)- BT E-FTRAA B L£-F £)-
BYEBRE]2FE-AEABRTBER)4-(7T-FARAA-2-2 4%
H-4-EA)-BAR-2-HHRE]-BEE-AEE = TEID)
BRAE11(0.051% » 0087 £ ) (- A-3-F A -Ta £
B )-B T A-TH8 FE5(0.054% 0 0.21% 3 F )& #» DMF(L.5
ZEH)F KB T AL HmDIPEA(I6E % 0 0.12% ¥ H)
SHATU(47Z % > 0.13F E F ) 2.5 054 » A HuF %

RPBARALSG  BABERBH L (F £/0 8% &
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3:1)» # — % & HPLC 4 16 (90% MeOH+0.2% TEA) - # F] ;2
Yt EABRBEIEHBEEEMWI‘a(94FE 5 0 13%)# 19b(5.3
B T%)Z M EEEY  AR¥ERKL > KE1928 192 &
N

'H-NMR (300 MHz, CDCl;): & 0.86-0.93 (m, 3H), 0.94-
1.00 (m, 6H), 1.00-1.41 (m, 7H), 1.46 (s, 9H), 1.50-1.88 (m,
8H), 2.05-2.20 (m, 1H), 2.20-2.37 (m, 1H), 3.12-3.25 (m,
1H), 3.73 (s, 3H), 3.97 (s, 3H), 4.05-4.20 (m, 1H), 4.40-4.55
(m, 3H), 6.02-6.18 (m, 1H), 6.30 (d, J=8.52 Hz, 1H), 6.63 (s,
1 H), 6.76 (d, J=8.51 Hz, 1H), 7.06-7.16 (m, 2H), 7.42-7.56
(m, SH), 8.00-8.12 (m, 3H); ’C-NMR (75.5 MHz, CD;0D): &
14.0, 18.4, 19.3, 26.1, 28.3, 28.5, 29.7, 31,9, 34.9, 36.0,
41.0, 50.7, 52.4, 53.3, 55.7, 57.2, 58.6, 82.0, 82.7, 98.4,
105.7, 107.7, 115.2, 118.4, 123.2, 125.3, 127.9, 129.0, 129.1,
135.1, 138.0, 142.4, 151.6, 159.4, 161.6, 164.3, 170.7, 171.2,
172.3°19b: '"H-NMR (300 MHz, CDC13): § 0.90-1.04 (m, 9H),
1.04-1.43 (m, 7H), 1.47 (s, 9H), 1.50-1.87 (m, 8H), 2.10-2.27
(m, 1H), 2.33-2.45 (m, 1H), 3.10-3.20 (m, 1H), 3.73 (s, 3H),
3.96 (s, 3H), 4.02-4.10 (m, 1H), 4.36-4.53 (m, 3H), 6.00-6.16
(m, 1H), 6.30 (d, J=8.52 Hz, 1H), 6.73 (s, 1H), 6.86 (d,
J=7.96 Hz, 1H), 7.08-7.16 (m, 2H), 7.36-7.56 (m, 5H), 8.03-
8.11 (m, 3H) - "C-NMR (75.5 MHz, CD;0D): § 14.0, 18.6,
19.2, 26.1, 28.2, 28.7, 29.7, 34.5, 36.1, 36.6, 40.8, 50.5,
52.4, 53.4, 55.7, 57.3, 59.1, 64.8, 82.3, 98.4, 105.8, 107.8,
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115.3, 118.4, 123.2, 127.8, 129.0, 129.4, 135.2, 142.2, 144.9,
151.0, 151.6, 159.2, 164.3, 164.3, 170.2, 171.6, 171.9

x #1120

(8)-2-{[(1R,4R)-2-{(R)-1-[((S)-B T X -FTA X B E-F £)-
BTBA]22-—FA-AABTEBE)4-(T-FAEL-2-X X
R -A- R R)-BR2-HHRE]-EA-REE = T & (20a)
]
(8)-2-{[(18,48)-2-{(R)-1-[((S)- BT X -FTAEXRE-F £)-
BFBA]22-—FEA-AABRTHEAE)4-(T-FTAL-2-R 2
SRR B R)-BR-2-HHRE]-BE)-REE = TE(Q20b)
FikA REBINTERL » 0.10F 3 F)E N B #(50C)
£ KTHFQREH )P - Ao Q- HE-33-—FR-TEHEARKL)
ZLA-TEHTFEEGOER 012 ¥ F) - DIPEA(30E % °
0232 X F) - DCC(25% % » 0.12% ¥ X )1 HOBt(17% %
I3Z2EF)- 2/ )% > RAEMABEE WEHETR(FR/LHE
Z &5 1:3+3% AcOH) - i — # @& HPLC/{t A 90% MeOH+0.2%
TEA&# L - xRo &S FHR BB EY - B REHPLCH >
BETRATFTEARRE 0 2 L2028 L > 34%) -

99288.doc -9]-
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FEB: A411(60£ % 0108 F)m(2- A -3,3-=¢
A-THAEREREX)-BOA-CHEFEM2ERL 0152 3 F)z
KA ERFHRMWDIPEA(IOE % » 0.15% ¥ F )R HATU(62%
X016 E F) 2.5 0%1% > RAEMERE  ®RAF RN
AL (F R/ B T E3:1). e BB HEREASAYAA
HPLC % #: (90% MeOH+0.2% TEA) - & 4£20a(6% % > 6%)
#M20b(9F % 0 10%) o

20a : 'H-NMR (300 MHz, CDC1;3): & 0.82-0.90 (m, 3H),
1.01 (s, 9H), 1.05-1.40 (m, 7H), 1.46 (s, 9H), 1.50-1.80 (m,
8H), 2.20-2.35 (m, 1H), 3.07-3.25 (m, 1 H), 3.73 (s, 3H),
3.97 (s, 3H), 4.11 (d, J=7.96 Hz, 1H), 4.38-4.52 (m, 3H),
6.03-6.12 (m, 1H), 6.24 (d, J=8.79 Hz, 1H), 6.63 (s, 1 H),
6.82 (d, J=9.06 Hz, 1H), 7.07-7.27 (m, 2H), 7.36 (d, J=7.96
Hz, 1H), 7.41-7.55 (m. 4H), 8.01-8.10 (m, 3H); "*C-NMR
(75.5 MHz, CD;0OD): & 14.0, 18.8, 26.1, 26.8, 28.2, 28.6,
29.6, 34.9, 35.6, 36.2, 40.9, 50.7, 52.4, 53.3, 55.7, 57.3,
60.8, 82.0, 82.7, 98.4, 105.2, 107.7, 115.2, 118.4, 123.2,
127.9, 129.0, 129.4, 131.1, 135.1, 138.4, 142.4, 153.3, 159.6,
161.6, 164.2,170.1, 171.3, 172.2 - 20b : '"H-NMR (300 MHz,
CDCl13): & 0.90-0.98 (m, 3H), 1,04 (s, 9H), 1.08-1.40 (m,
7H), 1.44 (s, 9H), 1.55-1.90 (m, 8H), 2.20-2.38 (m, 1H),
3.10-3.22 (m, 1H), 3.73 (s, 3H), 3.97 (s, 3H), 4.02-4.15 (m,
1H), 4.35-4.48 (m, 3H), 6.00-6.08 (m, 1H), 6.72 (s, 1H), 6.90

(d, J=9.06 Hz, 1H), 7.09-7.20 (m, 3H), 7.44-7.55 (m. SH),
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-

8.03-8.11 (m, 3H) -

x #l21

(1R,28)-1-{[((1R,4R) #& (1S,45))-2-{(S)-1-[((S)- B & £ - ¥
AERE-FRA)BRTEE]|22-_FA-AABRT &
B}-4-(T-FAA2-RA -S4 4-RE)BR-2-HBR]-B
Ri2-LHA-BARKBE=TE (21)

BREI3(35Z %°0.060% £ F)BH2-K-3,3-—FA-TH&
ABA)BCA- LB FEEQ2EL > 0.080F X F)Emn ik
THF(1.5% #)% > A0 i% £50°C  # Aw HOBt(11% % -+ 0.080
£ % F)RDCCGIE L » 0.1SEXT) - Lhwish - 2o b &
FRRARFBLARAREZ BEIBETRERH EIHL(FR/ILH
ZEs1:1)° & — % @& HPLC# 1t (80% MeOH+0.2% TEA) - 3
HREMHEROYW2IRE > AAMEEBKRH(264F %
53%) - AR¥EKER - KE2lZEEH K -

'"H-NMR (300 MHz, CDCl;): § [(0.98$11.00), s, 9H], 1.01-
1.38 (m, SH), [(1.39421.40) s, 9H], 1.52-1.63 (m, 4H), 1.65-
1.80 (m, 4H), 1.90-2.05 (m, 1H), 2.20-2.40 (m, 1H), 3.02-
3.20 (m, 1H), [(3.66£13.67) s, 3H], 3.98 (s, 3H), 3.99- 4.02
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(m, 1H), 4.30-4.45(m, 2H), 5.05-5.11 (m, 1H), 5.20-5.30 (m,

1H), 5.60-5.81 (m, 1H), 6.03-6.17 (m, 1H), 6.77-6.82 (m,

1H), 6.95-7.22 (m, 5H), 7.40-7.50 (m, 4H), 8.01-8.10 (m,

3H) - "*C-NMR(75.5 MHz, CDCl;): & 22.3, [25.7£125.8],

[26.4%226.5], [28.0%28.4] 29.2, 32.7, 33.3, [35.3£135.4],

36.0, [40.2$140.3], 40.7. 52.0, 55.4, [57.24257.4], [60.4%

60.5], [87.64287.7], [82.3%282.5], 98.4, 107.0, 114.9, [117.4

$117.5], 118.1, 122.9, 127.6, 128.6, 128.9, 129.2, [133.641
133.8], 135.9, 136.9, 140.1, [141.452141.6], 151.1, 159.6,

[160.982161.3], [164.2£1164.6], 168.9, 170.3, [172.142172.6]
- MALDI-TOF m/z 859.77 [(M+Na)*# & {4 C,3HsoN4NaOy*
859.43] o

K 122

(8)-2-{[(IR,4R)-2-{(R)-1-[((S)-B T A -F A A B X -F £)-
BFBA]I22-—FA-AXABRTHBA)4-(T-FRE2-X 4
ER-A-EA)-BR-2-HBRE]-BEA)- R #EQ22)8

ZFLE-FRAREA-F X)-

BF@BA]22-—FEA-AABEFHA} 4-(7T-FTARAE-2-X A

(8)-2-{[(18,48)-2-{(R)-1-[((S)-

99288.doc -94.
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-ER-A-RE)-BAR-2-HHE]-EE}-KZEQ2b)

BR¥ = TE20028% %°0.034% ¥ B )-TES(8.7% %,°0.075
EEXZF)-DCMIZA)ATFA(IZA)NE BB T RA - 2
NEFIE o R A MBS BHPLC: 4 B 65% MeOH+0.2% TEA
HBAEHM S EBEIEHBEMHY o £ A22a(15F % 0 55%)4A
22b(12Z L " 45)Z A F & Bt - AR EIEHR 0 KERLHE
itbtathzaémR e

22a: [a]** D+155.8; '"H-NMR (300 MHz, CD;0D): 5 0.90-
0.97 (m, 3H), 1.03 (s, 9H),1.05-1.50 (m, 7H), 1.50-1.80 (m,
8H), 2.43-2.55 (m, 1H), 2.77-2.90 (m, 1H), 3.68 (s, 3H),
3.96 (s, 3H), 4.20-4.30 (m, 2H), 4.31-4.40 (m, 1H), 4.45-
4.50 (m, 1H), 6.03-6.11 (m, 1H), 6.98 (s, 1H), 7.12-7.19 (m,
1H), 7.36 (s, 1H), 7.41 (d, J=2.2 Hz, 1H), 7.50-7.60 (m, 3H),
8.03-8.10 (m, 3H); "’C-NMR (75.5 MHz, CD;0D): § 13.1,
19.1, 26.1, 28.7, 28.9, 29.5, 34.3, 34.8, 35.9, 40.1, 50.8,
51.2, 54.8, 55.0, 57.9, 60.7, 83.5, 99.1, 106.0, 115.2, 118.2,
123.3,127.8,128.0, 128.7, 128.8, 129.7, 135.2, 139.8, 143.7,
150.6, 160.1, 162.2, 165.2, 171.7, 172.2, 173.4, 22b : [a]*?
D-72.3; '"H-NMR (300 MHz, CD;0D): § 0.90-0.97 (m, 3H),
1.02 (s, 9H), 1.07-1.35 (m, 7H), 1.53-1.90 (m, 8H), 2.46-
2.61 (m, 1H), 2.76-2.88 (m, 1H), 3.69 (s. 3H), 3.96 (s. 3H),
4.15-4.35 (m, 2H), 4.37-4.41 (m, 1H), 4.42-4.47 (m, 1H),
6.02-6.12 (m, 1H), 7.02 (s, 1H), 7.16 (dd, J=2.47, 9.34 Hz,

1H), 7.32 (s, 1H), 7.40 (d, J=2.47 Hz, 1H), 7.48-7.58 (m, 3H),
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8.03-8.12 (m, 3H) ; ">C-NMR (75.5 MHz, CD;0D): & 13.0,
ot 18.8, 25.9, 26.0, 28.8, 29.4, 34.2, 34.8, 36.3, 39.9, 48.8,
. 50.5, 51.1, 54.8, 57.9, 60.5, 82.8, 99.0, 106.0, 115.1, 118.2,

123.1, 127.8, 127.9, 128.7, 129.0, 129.5, 136.7, 139.8, 142.8,
150.6, 160.1, 162.0, 162.2, 164.7, 172.1, 173.5 »

K 4123
O/ v
0
o U @
N
oY = $ S
H | pS R
& J e 1$
(_—\ 2 ““'ﬂ‘gx.l/o (\ﬂ/ o
' N%Tj 00 ¢ “on 0}\_5”‘. a N\,-J(
O /‘. \ NH % o0 § OH
7% o e AN

(S)-2-{[(1R,4R)-2-{(R)-1-[(R)-BR T A -FAERE-T £)-
BEYSEE]2-FEA-AABRFTFEBE}4-(T-FAE-2-X K¢
Hho-4- K R )-F R -2-% B A - E}-T B (23a) 8
(S)-2-{[(1S,48)-2-{(R)-1-[(R)-B T A-FAERE-F £)-
BRYSBE]|2-FRA-AABEFBE}4-(T-FARAE-2-X K-
Hh-4- K R)-BR-2-HBE]-BEE}-T & (23b)

1t 4 4 23a(6.6% % > S0%) 4L & 4 23b(1.3% £ » 10%)
% 15(14F % > 0.018% ¥ F )k 22a822bz & 5 8 4 -
EEZBILAHZEER K -

23a : 'H-NMR (300 MHz, CD;OD): 0.88-1.02 (m, 9H),
1.02-1.40 (m, 7H), 1.55-1.97 (m, 6H), 2.01-2.10 (m, 1H),

2.38-2.52 (m, 1H), 2.88-3.00 (m, 1H), 3.77 (s, 3H), 3.98(s,
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3H), 4.08-4.20 (m, 1H), 4.22-4.40 (m, 3H). 6.03-6.18 (m,
°* 1H), 6.86-6.99 (m, 1H), 7.08-7.20 (m, 1H), 7.23 (s, 1H),
. 7.40-7.43 (m, 1H), 7.45-7.70 (m, 3H), 8.02-8.20 (m, 3H) -
'3C-NMR (75.5 MHz, CD;0D): § 9.0, 17.6. 18.2, 24.5, 25.3,
28.1, 28.8, 30.9, 35.4, 39.4, 49.6, 51.1, 54.7, 57.2, 58.0,
82.4, 98.5, 105.5, 114.5, 117.7, 122.7, 127.2, 127.3, 128.2,
129.0, 135.6, 136.4, 141.7, 149.9, 159.5, 161.2, 161.4, 164.0,
171.0, 171.7, 172.4 - 23b : 'H-NMR (300 MHz, CD;0D): &
0.9-1.20 (m, 9H), 1.21-1.53 (m, 7H), 1.55-1.93 (m, 6H),
2.05-2.20 (m, 1H), 2.41-2.50 (m, 1H), 2.96-3.05 (m, 1H),
3.77 (s, 3H), 4.00 (s, 3H), 4.05-4.40 (m, 4H), 6.05-6.18 (m,
1H), 6.90-6.95 (m, 1H),7.05-7.22 (m, 2H), 7.50-7.65 (m, 4H),

8.01-8.16 (m, 3H) »

K # 24
o/

' @N
NG N
9 P

O o
Q Hnﬁ( N 9
%—m X a®

s )

(S)-2-{[((1R,4R) $ (1S,4S8))-2-{(S)-[((S)- % % -B o A - ¥

R)-BTBE)-2-FTEA-AEABRTSEE}-4-(T-FRE-2-X K-

HEoR-4-RR)-BR-2-HHE-BA)-TH2Y
R%E=ZTEILI4(13.4% % »0.017% % F )  TES(4.83% % -
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0.042% ¥ F) - DCMQE H)ATFAQE #)7 B & & # ¥ &
Gl 1k RAMBRYE  LHPLC: 4 A 65% MeOH+0.2%
TEABA# & ABshib & £2443%E % '34%) 2 F B -
BHREEEL 0 KE24Z 88 H K o

'"H-NMR (300 MHz, CD;0D): & 0.91-0.99 (m, 9H), 1.00-
1.28 (m, 4H), 1.55-1.78 (m, 9H), 1.92-1.95 (m, 1H), 2.00-
2.05 (m, 1H), 2.93-3.01 (m, 1H), 3.75 (s, 3H), 3.97 (s, 3H),
4.10-4.40 (m, 4H), 6.05-6.15 (m, 1H), 6.88-6.94 (m, 1H),
7.05-7.10 (m, 2H), 7.41-7.43 (m, 1H), 7.44-7.55 (m, 2H),
8.62-8.68 (m, 1H), 8.69-8.79 (m, 1H), 7.97-8.05 (m, 2H) -
C-NMR (75.5 MHz, CD;0OD): & 9.2, 18.5, 25.5, [29.0%
29.2], [30.0#30.5], 35.3, 37.7, 39.7, 46.2, 50.0, [51.4%
51.5], 53.6, 55.1, 57.1, 58.4, 83.1, 98.9, 104.9, 114.6, 118.3,

123.0, 123.4,127.5, 128.4, 128.5, 129.7, 135.0, 142.1, 145.7,
146.2, 159.2,161.9,164.3,171.5,171.9, 172.2 - MALDI-TOF

m/z 791.27 [(M+K)+7’;‘l' ;éﬁc42H48KN4O9+ 791.317] -

K 425

0
\
QHNQ«H %

N
U
“J*/L o8 o

(S)-2-{[((3R,5R) & (35,58))-5-((S)-1- % % -&m A & ¥ &
E)3-(T-FAEX-2-XFE-E R AKX A)BR-1-HHRE]-K
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E}-3-FE-TE T 8(25)
1A #25(8.0% % » 60%)4% & 16(13.8% % > 0.022% ¥ ¥)
WRBLAZ Mk B > EARBLAHZEENK -
'"H-NMR (300 MHz, CD;0D): & 0.83-1.02 (m, 9H), 1.68-
1.80 (m, 1H), 1.82-2.02 (m, 1H), 2.10-2.22 (m, 1H), 2.40-
2.60 (m, 1H). 2.81-2.95 (m, 1H), 3.75 (s, 3H), 4.00 (s, 3H),
4.18-4.22 (m, 1H), 4.27-4.40 (m, 2H), 6.05-6.12 (m, 1H),
6.99-7.02 (m, 1H), 7.16-7.21 (m, 1H), 7.38 (s, 1H), 7.40-
7.43 (m, 1H), 7.48-7.61 (m, 3H), 7.98-8.12 (m, 3H) -
K %126

o/

%

0
daefar

(S)-Z-{[((IR,4R)ﬁ(15,45))-2-{(5)-1_-[(2,5-—‘— PTARX-XR)-
CE-BETBRA|2-FRER-aEABRTFTHEE}4-(T-FRE-2-%
A-goh-4-RR)-RA-2-HBA-BA)-T#Q26)
£ & #H26(5.7% % 36%)4 17 (16.7€ %+ 0.021% ¥ &)
RFE4Z W28 AAZHEILE I EaERK -
'"H-NMR (300 MHz, CD;0D): & 0.75-0.81 (m, 6H), 0.82-
0.98 (m, 3H), 1.00-1.10 (m, 3H), 1.60-2.00 (m, 3H), 2.40-

2.56 (m, 1H), 2.80-2.88 (m, 1H), 3.18-3.24 (m, 1H), 3.40-

3.46 (m, 1H), [3.67-3.80 (m, 6H)], 3.97 (s, 3H), 4.10-4.20 (m,
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1H), 4.21-4.40 (m, 2H), 6.02-6.17 (m, 1H), 6.75-6.82 (m,
~* 1H), 6.84-7.01 (m, 3H), 7.10-7.20 (m, 1H), 7.30-7.37 (m,
;' 1H), 7.40-7.43 (m, 1H), 7.50-7.60 (m, 3H), 8.00-8.17 (m,
3H) - "’C-NMR (75.5 MHz, CD;0D): & 9.6, [11.8%212.0],
[17.2%217.4], 18.9, 25.0, 32.3, 35.7, 43.3, 44.2, [50.3%
50.5], [54.5#154.85254.94155.0], [55.14255.28155.38156.0],
58.7, 83.6, 99.3, 105.5, [112.5% 112.7], 114.3, [15.1 &
115.2], 115.7, 116.1, 118.4, [123.3$2123.4], 125.2, [128.04
® 128.1, 128.8; 129.1, 129.8, [135.1£1135.3], 139.2, [143.3
#21144.4],149.2, [149.6$1 149.9], 153.8, 159.9, 162.4, [163.9
#1164.5], 172.1, 172.8, [173.6$2173.7] - MALDI-TOF m/z

775.30 [(M+Na) "+t & 44 C4,H4sN4NaOo* 775.33] ©

x 27

®
Prel
Z
Y/
e o4
e

K >‘ 0O O \”/<
—NH § OH
o~ A \

b
($)-2-{[((1R,4R) & (18,4S))-2-{(S)-1-[((S)- B T £ -F & %
ARE-FR)EFTEA|22-—FE-A AR THBRL}4-(7-F
AE-2-ZA-2H4-RR)-BR2-HHB)-BE-TEQRT

’ e & #H27(6.0% % » 72%)144 H 18(8.6F % » 0.011 % ¥ F)
W24 H ik B 5 - BHPLC4. 1t (60% F 82 +0.2% TEA)» &
ARABlbE T EEH K -
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'"H-NMR (300 MHz, CD;0D): & 0.88-0.95 (m, 3H), 0.96 (s,

- 9H), 0.97-1.24 (m, 4H), 1.57-1.62 (m, 3H), 1.58-1.78 (m,

. 4H), 1.79-1.99 (m, 1H), 2.35-2.44 (m, 2H), 2.85-2.98 (m,

1H), [(3.67£3.69) s, 3H], 3.94 (s, 3H), 4.10-4.20 (m, 1H),

4.30-4.40 (m, 3H), 6.00-6.09 (m, 1H), [6.80-6.82 (m, 0.5H)]

[6.85-6.87 (m, 0.5H)], 7.05-7.19 (m, 2H), 7.38-7.55 (m, 4H),

7.95-8.07 (m, 3H) - '*C-NMR (75.5 MHz, CD;0D): § [9.1&

9.2], [24.7£ 24.9], [25.4%225.5], [25.9426.0 ], [28.3 41

® 28.4], 28.9, [34.8#134.9], [35.6£235.9], [39.6%5239.7], [49.9

#50.1], [51,48251.2],[53.94154.0] 55.0, [57.2£157.4], 60.0,

[82.1#282.5], 98.6, 106.2, 114.7, 117.8, 122.7, 127.5, 127.7,

[128.4$1128.5], 129.1, 135.3, 136.3, 141.6, 142.0, 150.5,

159.8, [161.0 2 161.3], [164.0 %2 164.1], [171.6 £ 171.9],

[172.2$2172.3], [173.041173.2] - MALDI-TOF m/z 779.43
[(M+Na)" 3t & 44 C4,Hs,N,NaOy" 779.36] -

K 128

!
'li !
O Y HN‘\%J:\.,’{O
Y N 0 0 Ty
/ojg:hk—-sL~ >
' (S)-2-{[(1R,4R)-2-{(S)-1-[((S)- B T £ -F A A B £ -7 £)-
BRPBA]2-FRA-FABRTEBA)I(T-FRA -2 4 -4
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99288.doc

H-4-RE)BA2-HBER]-BE}-A &L =TH
R% = T8 19a(7.6% % > 0.0094% ¥ HF )8 TES(2.4% % -

0.021F £ F)ENDCM(IEH)F » BABHA KBS T &

(28)

ap o
AmTFA(IEH )2/ 5% > RA 4R %K  ©HPLCHE A 60%
MeOH+0.2% TEA % # # 48 41t - & 4 28(6.1% % * 86%)
ZHmErE R LREBZ UERALSHZEEHN K -
'"H-NMR (300 MHz, CD;0D+CDC1; (1:1)): & 0.90-1.00
(m, 9H), 1.00-1.30 (m, 7H), 1.50-1.90 (m, 8H), 2.00-2.10 (m,
1H). 2.40-2.50 (m, 1H), 2.85-2.98 (m, 1H), 3.65-3.72 (s, 3H),
3.99 (s,

3H), 4.15-4.22 (m, 1H), 4.24-4.35 (m, 2H), 4.38-

4.44 (m, 1H), 6.10-6.20 (m, 7.16-

(s,
7.53-7.72 (m, 3H), 7.97-8.16 (m, 3H); '*C-NMR (75.5

1H), 6.95-6.96 (m, 1H),

7.23 (m, 1H), 7.31 1H), 7.42 (d, J=2.47 Hz, 1H),

MHz,

CD;O0D+CDCl; 1:1): 6 13.5, 18.3, 19.0, 26.0, 29.0, 29.7,

68.4,

31.0, 34.1, 35.8, 40.2, 51.9, 55.9, 57.7, 58.9, 63.5,

84.0, 99.6, 104.8, 105.7, 115.1, 119.0, 123.7, 128.1, 128.9,

162.8, 164.8,

129.1, 130.4, 131.3, 135.3, 138.0, 142.9, 159.5,

172.2,

® #129

172.2,172.4 -

-102 -
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(S)-2-{[(1S,48)-2-{(S)-1-[((S)-BR = H-FREARE-F £)-
~* BEFBA]-FE-AABRTERA)4-(T-FRE-2-X4-%
. H-d-RR)FBA2-RBEA-ER)-ARE = T & Q9
& #29(1.3% % > 26%)14% & 19b(5.3E % > 0.065% ¥ F)
WRBE28 2 Bk 8t - ZARAEILAHZaER K -
'H-NMR (300 MHz, CD;0D): & 0.85-1.00 (m, 9H), 1.00-
1.23 (m, 7H), 1.50-1.78 (m, 8H), 2.05-2.23 (m, 1H), 2.50-
2.66 (m, 1H), 2.70-2.85 (m, 1H), 3.69 (s, 3H), 3.92 (s, 3H),
4.02-4.16 (m, 1H), 4.20-4.25 (m, 1H), 4.35-4.40 (m, 2H),
6.09 (m, 1H), 7.00 (s, 1H), 7.12-7.18 (dd, J=2.47, 2.19 Hz,
1H), 7.30 (s, 1H), 7.40 (d, J=2.42 Hz, 1H), 7.48-7.74 (m, 3H),
8.03-8.10 (m, 3H); "*C-NMR (75.5 MHz, CDC1;): & 11.7,
16.5, 17.0, 24.4, 27.2, 27.9, 29.0, 29.1, 37.5, 41.8, 49.7,
50.5, 53.3, 56.3, 63.5, 66.5, 81.0, 100.3, 101.0, 105.7, 113.6,
121.6, 126.3, 127.1, 127.9, 130.1, 131.4, 135.6, 138.7, 141.1,

® 150.4, 160.2, 160.5, 165.3, 173.0, 173.6, 173.7 »
T #5130

() - o
{H‘ﬁw -oﬁou

/\

0 NH =
r's) /0{ \

/

(1R,28)-1-{[(1R,4R)-2-{(S)-1-[((S)- B o A -F A A £ -7
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A)BFEBE]22-—FEA-AABRTFHERL}-4-(7T-F &% -2-
AE-ERA4-ZA)-BAR2-HHRE)- BRI 2-LHE-RR
¥ ¥ # (30a)2
(1R,28)-1-{[(1S,48)-2-{(S)-1-[(S)- BT £ -FAE R X -T
E)BT&EL]22-—FRA-a LB TFTEA}-4-(7T-F R & -2-
AE-2Hh-4-ZA)-BAR2-HHRB)-BERA}2-LHE-BR
% - # & (30b)

b4 4 30a(6.3F 5 > 49%) 81 1t 4 44 30b(5.6%F % ° 43%)
% @ 21(13.8% % » 0.0016% ¥ F )k # 22a822bx # ;% #
#% - 30a8230b: & & #H K -

30a : 'H-NMR (300 MHz, CD;0D): & 1.02 (s. 9H), 1.03-
1.43 (m, SH), 1.61-1.95 (m, 8H), 2.11-2.21 (m, 1H), 2.43-
2.58 (m, 1H), 2.97-3.04 (m, 1H), 3.78 (s, 3H), 4.01 (s, 3H),
4.02- 4.17 (m, 1H), 4.25-4.40 (m, 2H), 5.10-5.20 (m, 1H),
5.27- 5.40 (m, 1H),6.77-6.94 (m, 1H), 6.10-6.20 (m, 1H),
6.97 (s, 1H), 7.18 (dd, J=2.5, 9.2 Hz, 1H), 7.22 (s, 1H), 7.46
(d, J=2.5 Hz, 1H), 7.52-7.65 (m, 3H), 8.00-8.18 (m, 3H) -
'’C-NMR (75.5 MHz, CD;0D): & 13.5, 25.3, 25.7, 28.3, 28.7,
29.0, 32.8, 34.6, 35.3, 39.3, 49.7, 51.1, 54.6, 57.2, 59.8,
82.1, 98.4, 105.8, 114.5, 116.3, 117.6, 122.6, 127.2, 128.1,

128.2, 128.8,130.2, 133.7, 136.0, 139.5, 141.5, 150.3, 159.7,
161.0, 161.2, 163.4, 171.6, 172.5 - MALDI-TOF m/z 803.56

[(M+Na)*# % 44 C44Hs,N,NaOy" 803.36]° 30b: '"H-NMR (300

MHz, CD;0D): § 1.03 (s, 9H), 1.04-1.42 (m, 5H), 2.60-2.90
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(m, 8H), 2.17-2.22 (m, 1H), 2.40-2.55 (m, 1H), 2.96-3.10 (m,
1H), 3.77 (s, 3H), 4.01 (s, 3H), 4.05-4.16 (m, 1H), 4.30-4.40
(m, 2H), 5.15-5.20 (m, 1H), 5.25-5.40 (m, 1H), 5.78-5.95 (m,
1H), 6.10-6.20 (m, 1H), 6.98 (s, 1H), 7.17 (dd, J=2.5, 9.1 Hz,
1H), 7.26 (s, 1H), 7.46 (d, J=2.5 Hz, 1H), 7.50-7.65 (m, 3H),
8.03-8.28 (m, 3H) - ’C-NMR (75.5 MHz, CD;0D): § 13.7,
26.0, 26.3, 28.8, 29.4, 29.6, 34.0, 35.2, 35.8, 40.1, 50.6,
51.7,55.3, 57.8, 60.6, 83.0, 99.1, 106.3, 115.2, 117.0, 118.3,
123.2, 127.9, 128.0, 128.8, 129.6, 130.6, 134.4, 136.1, 140.0,

142.5, 150.8, 160.3, 161.8, 162.0, 165.7, 172.3, 173.0 -

K 4131

o
o~
0

S
(e]

HO™

R X -GR, MR- (F £ A # )% & 8 (31)

W OCT F & Ao & #1648 (1.11 % » 0.029% ¥ )z 4
(IR,2S)-4- A K £ -B A 1,2-— % 8 — T 85 (4.88% » 0.0244
EHE)ZTFEGCOEA)RMEERY - 1% > HwI0E 7
BAFTERE  REE > NTLHBLEBER- - SHAFE#KSE KR
K BEHERE HEAVBEBRETREN & L(F R/CE
LE1:1) AA31(3.734 > 16%)Z & & h ik ¥ o
K #5132

\

3-ARE-2-AR-LA[2.2.1]RK-5-% % (32)
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Ao B AAM(AM: T4E 5 > 0.074X F)E £ B TF » 431
(3.73%, > 0.0183% ¥ )z F & (105 % # ) # #,arfi‘?wdﬂ%
% RERESHMEIMHCIY fv o %% > RATF RXHEE AH
BR o FhowR(I5EH)RAGOGIEA) RERAHH T
BTFTRE R -REMATFRLARNEAE  BE2BEREEMN
EHAL(LBTEBE+I%T ) £ A£3202.51% @ 88%)X ¥ &
Ak e
K 5133

N_o
At

3-8 R-2-A - BR221ER-S- %% =T833)

7 hju DMAP(14% 5> 0.115%F ¥ H )2 Boc,0(252% %, 1.44
EXF)EHEMHAFZRAHE0C T 4321808 £ 1.158 £ F)
Z2EFACHCL#EHZERF - REBHTE » H#H— K -
REREMRGB HEADCEBERERR W E&L(F X/TH
LB # B 15:1>9:126:14:1>2:1) & £33(124% % 51%)
Z 88 &%

'"H-NMR (300 MHz, CD;OD) & 1.45 (s, 9H), 1.90 (d,
J=11.0 Hz, 1H), 2.10-2.19 (m, 3H), 2.76-2.83 (m, 1H), 3.10
(s, 1H), 4.99 (s, 1H); '*C-NMR (75.5 MHz, CD;0D) & 27.1,
33.0, 37.7, 40.8, 46.1, 81.1, 81.6, 172.0, 177.7 »

K 134
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OH
-~ \\(O\\f NH O
T o 0 iJ(o_\

(1R,2R,48)-2-((1R28)-1-Z A B K -2- L H B - R AL E T
BA)-4-BE-BAKAELE =T & (34)

BRAL & H33(56E % 0 0.264% £ F)iEn = F /K 1:1(5
EA)F  REMAHEOC - HAwl ME A1 42(0.52% 4 >
052022 H ) REMMHOC THHISH &R REMELM

@ wuvs o in o mTEERAR AT AENDMEGEH)
AA(IR2S)-1-BE-2-LHARA R AR LB B H B (60%

2003132 F)n — 2/ £ % B (DIEA)(138% # °0.792
EEF) BRAHNEOC - HAHATU(I120F % > 0.316% %
) RAMMNOC FHHEHEOSHEHL BN T L F2hF o 8
A B MEtOACK B > ML B Kk #k o B AK > B 5 B 4% o
BERETREREMNE&IL(TF X/EtOAc 1:1) > & 4 1t 4 # 34
(86 %, » 89%)Z & & b ik 4 o

¥ #135

/

x
|

Z

N o
\\,Oﬂ%w 0
Y
AN
(IR,2R,4R)-2-(1R,28)-1-Z f B £ -2- L H A - B A A K T
BA)4-(T-FRE2-ZEA- 2R A-RA)BAREEE =
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T & (35)

BRAb A #34(73% % » 0.199% ¥ H )% » & K THF4 £
) AA2-XE-7T-FAKA-4-2%kBE(86% 5 0342 £ F)
BZEXEBN41E R > 0538 EF) RAEHAHEOC -
# o2 DIAD(0.567% 3£ X )2 1 &£ # THF A &R - H £ 8 T #
R EHMA8 i} - BEAE  RAEAVMEBIEIBERERBMN EH&H 1L
(B E s F X/EtOAc9:1 6:1» 4:1) & 4 {4 #3581

-~

Z 3 > 68%)-
K #5136

A n e
H o

Boc-L-% = & B & -OH (36)

A e = Z,J;‘SEE(S%%%’L%# 6 40ERE H)EAL-F KR
(300 5% " 229 X H )L — sk Bk —-% = T K B (599 & >
274 E )2 =5 /K 1:1BERGBEH)F » BH B R —
R -RAEMVELHEBOA)ER KB AHZ0C 1218 F i
4 M NaHSO, H,0# 1t % pH 3 - 8 1t 2 k48 £ EtOAc(3x) ¥
B S Z A HBEBRR)ERKEIE  BAK  BIEHELE -
E AL HM36(522F % > 99%) 2 L e kK - RE FH LB
THEA o

'"H-NMR (300 MHz, CD;0D): & 0.99 (s, 9H), 1.44 (s, 9H),
3.96 (s, 1H):; ""C-NMR (75.5 MHz, CD;0D) & 27.1, 28.7,
34.9, 68.0, 80.5, 157.8, 174.7 » |
K #5137

99288.doc - 108 -



1361195

W 0
()-BLA-FTEARTEBEA-FE)BRTHE=T8@Q7

® Boc-Chg-OH(387Z 5t » 1.50% ¥ ¥ )&t F A B 8 &
(II1E 5% > 1.65E & X ) 4% A 4 kit 4 #4342 48 Bl HATU/%
M EREITEAS - BHEYHWBEOACE R » & B Kk # R B
B - R AT BB WL (EtOAC) 2 £ 64 %H37(307%
X T6%)x & & B 52 o

'"H-NMR (300 MHz, CDC13) § 0.91-1.13 (m, 2H), 1.14-1.31
(m, 3H), 1.44 (s, 9H), 1.61-1.80 (m, 6H), 2.80 (d, J=4.7 Hz,
3H), 3.91 (dd, J=7.1, 9.1 Hz, 1H), 5.23 (b, 1H), 6.52 (bs,
1H) ; ’C-NMR (75.5 MHz,CDC1;) & 25.9, 26.0, 26.1, 28.3,
28.5,29.6, 40.5, 59.5, 79.7, 155.9, 172.4 -

K 538

{(S)-1-[(S)-BTLA-FARETFTHE-FR)BRFTEL]-2,2-=
FTE-AE}-BET&HE =T X8 38)

£S5 AM3TOI8E L " 0362E X E )2 R PR (3EH)
BRFAWMZTER(AISEHN » 0.742% £ F )R TFAGG %
) REBTHEFERASD25% » A% ST RXER A
B o MBRFERXZEAENDMEGEA)T » A 5 Rt

34z 48 B) HATU/® & 45 4 » 814 $36(84% % > 0.363% &
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HE)a4s - MAHBEOACK B » LB AKMH > Ak BE
BRE  KBREBBRETRENEHI(TF X/EtOAc 1:1) £ £ 1t
A Hm38(128F % » 92%)2 & & B 8 -

'"H-NMR (300 MHz, CDC13) § 0.99 (s, 9H), 1.02-1.30 (m,
S5H), 1.44 (s, 9H), 1.58-1.77(m, 4H), 1.78-1.89 (m, 2H), 2.79
(d, J=4.7 Hz, 3H), 4.11 (d, J=9.3 Hz, 1H), 4.33 (app. t, J=8.5
Hz, 1H), 5.65 (b, 1H), 7.25 (b, 1H), 7.39 (b. 1H); "*C-NMR
(75.5 MHz, CDCl3) § 25.9, 25.9, 26.0, 26.2, 26.8, 28.4, 29.0,
29.7, 34.5,39.7, 58.4, 62.4, 79.4, 156.0, 171.4, 171.8 »

K #1139

‘0

”(\H

paNs %

(1R,28)-1-{[(1R,2R,48)-2-{(S)-1-[((S)-B T X -F A B F &
E-FR)ETEBA]22-—FE-AEABFHERE}-4-(7-F &
E-2-FEA -2 Rh4-BR)BARBERE]-BA}2-LHE-B

¥t % & T & (39)

£ 25 M35GB0 F %0050 E F)x — R F IR (1.5FH)
BRY AW ZCEYRQISA 0 0.132% X F )R TFA(L.5%
) NEBTHRHERESD2DH% 0 A8 A7 XLREA
B oo B R38(1.3F Z)RIALA M35z B F X RMBIFHER
%o ARKRFERZILS WIS A A K342 48 F) HATU/E
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Sk EITBAS A E WEEOACE B> LB K 2k #% 0 B K o
@R B R % o K A HPLC4 & (MeOH/ k& 9:1+0.2% = T #
) EAAIWESMIIBOE R » 7T4%)z & & B 2 -

'"H-NMR (300 MHz, CD;0D) & 0.81-1.14 (m, 4H), 0.99 (s,
€ £, 9H), 1.21 (t, J=7.1 Hz, 3H), 1.35-1.51 (m, 4H), 1.52-
1.65 (m, 3H), 1.66-1.72 (m, 2H), 2.03-2.20 (m, 2H), 2.24-
2.39 (m, 1H), 2.46-2.56 (m, 1H), 2.66 (s, 3H), 2.72-2.85 (m,
1H), 3.39-3.48 (m, 2H), 3.90 (s, 3H), 4.03-4.15 (m, 3H),
4.44 (s, 1H), 5.09 (dd, J=1.9, 10.3 Hz, 1H), 5.19-5.27 (m,
1H), 5.25 (dd,€ &, 1H), 5.79 (ddd, J=8.8, 10.3, 17.2 Hz,
1H), 6.99 (s, 1H), 7.07 (dd, J=2.5, 9.1 Hz, 1H), 7.29 (d,
J=2.5 Hz, 1H), 7.43-7.52 (m, 3H), 7.86-7.98 (m, 2H), 8.05 (d
J=9.3 Hz, 1H) ; ">C-NMR (75.5 MHz, CD;0D) § 14.7, 23.4,
26.0, 26.9, 27.1, 27.3, 30.1, 30.7, 35.0, 35.4, 38.3, 38.8,
40.9, 41.0, 47.9, 55.9, 59.6, 62.0, 62.4, 79.8, 99.9, 107.3,
116.4, 118.0, 119.1, 124.4, 128.9, 129.8, 130.5, 135.3, 141.3
152.1, 161.1, 162.4, 163.0, 171.6, 172.5, 173.7, 175.2,
176.8 - Maldi-TOF-#% 3% : (M+H) '3+ E 45 : 810.4 ¥ A/ {4
810.5; (M+Na) s+ HE & : 832.4 F B4 : 832.4; (M+K)" 3t
B M4 : 848.5 T B 14 : 848.4 o

K 440

99288.doc -111-

>

bl



1361195

o\
L

A
(1R,28)-1-([(IR,2R,48)-2-((S)-1-[(S)- B & % - F £ & ¥ &
B-FE) BFEA|I22.2FL-ARRTEAE)4-(-F &
2R AR BR)BARRE] KA} 22K E-2
A % # B (40)
W»OCTTF o &£ 414 Hm39R20% % » 0.025% ¥ ¥ )=

THF/MeOH/k 2:1:1(2Z #F )& & ¥ #H /w1 M LiOH(1754#

o

FO017SZEER) FEAREOHA TR 485 - R L
IMHCI1E b ZpH3%% » A% > S ¥ XAF AB - REAYHE

HPLC#k: 1t (MeOH/7K 6:4+0.5% TFA - #& 4% MeOH//k 4:14+0.2%

"TFA) > A A L& #H40(13F % » 67%)2 & & B 5 -

'"H-NMR (300 MHz, CD;0D) & 0.82-0.98 (m, 1H), 1.01 (s,
9H), 1.05-1.26 (m, 3H), 1.34-1.43 (m, 1H), 1.49-1.77 (m,
8H), 2.10-2.21 (m, 1H). 2.28-2.42 (m, 2H), 2.50-2.61 (m,
1H), 2.64 (s, 3H), 2.68-2.81 (m, 1H), 3.36-3.45 (m, 2H),
4.04-4.11 (m, 1H), 4.06(s, & &, 3H), 4.27 (d, J=8.8 Hz, 1 H),
5.10 (dd, J=1.8, 10.3 Hz, 1H), 5.28 (dd, J=1.8, 17.2 Hz, 1H),

5.59-5.68 (m, 1H), 5.82 (ddd, J=9.1, 10.3, 17.2 Hz, 1H), 7.44

(dd, J=2.5, 11.8 Hz, 1H), 7.50 (s, 1H), 7.53 (d, J=2.5 Hz, 1H),

7.69-7.78 (m, 3H), 8.02-8.07 (m, 2H), 8.39 (d, J=9.3 Hz,
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IH) ; "*C-NMR (75.5 MHz, CD;0D) § 23.5, 26.0, 26.9, 27.2,
27.3, 30.0, 30.7, 34.7, 35.3, 37.0, 38.7, 41.0, 41.3, 47.4,
56.9, 59.4, 62.7, 83.9, 100.4, 102.2, 116.2, 117.7, 121.7,
126.7, 129.8, 130.8, 133.4, 133.9, 135.6, 143.5, 158.0, 166.6,
168.6, 172.5,173.4,173.6, 175.4, 176.4 - Maldi-TOF-# 3% :
(M+H) s+ B (5 : 782.4 T A 44 : 782.2; (M+Na) 2+ & 44 :

804.4> F Bl {4 :804.2; (M+K)* 3t % 44 : 820.5> % 2 44 : 820.2+
K #141

o o’
3-ARE2-A#-LH[2.2.1]KK-5-% K T & (41)

BRAL & #32(1.0145% > 650 X F)axn AEAGBSEH)T
B A A F AA(13.685 964 % F)m AL (I(1.61% >
6.9SEE H ) I3 RS- EFREBE > B A
B BABERBHERI(TE/IC®LES) A4 T
BS41(702% % » 64%)2 & & & 8 -

'"H-NMR (300 MHz, CDCl3): & 1.96 (d, J=10.7 Hz, 1H),
2.21-2.25 (m, 3H), 2.91-2.95(m, 1H), 3.16 (s, 1H), 3.75 (s,
3H), 4.98 (app. s, 1H) -

K ] 42

H \ (
O ; (o)
Vs \\\ NH
o O 3 _

-

(IR,2R,48)-2-((S)-1-F=TAABRE-TARBR TS X)4-58
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E-BEARARBEER T & (42)

BRI1LAHA1(Q263F % » 1.55%
% 0242 2 X)E N £ AKTHFQR0E #)F - % s DIEA(530
WA 3048 X F)AE2- A g (260 5L 0 2.73FE X F) >
BB KK MAEAMEEBERERMN LA
A A 42(510F % > 96%) o

¥ F ) H-Nva-OrBu(420%

RAEMERSR -
(F %
K #4143

/EtOAc 1:2) >

o

(IR2RMER)-2-((S)-1-F=TAEBRE-TEBEFTHEL)4-(7-
FAE-2-ZEA-2H-4-RZR)-BAKAHK T 8 (43)

BRAL B W42(249F L 0725 E F )~ 2- KX K -7-F & & -4-
ok B2 (310% %0 1.23% ¥ H)SPPh;(580% %, -2.21% ¥ ¥)
B K #EKTHF Y » B&B E £20C - RDIAD(435%4% 4 » 2.21

EZHE)YAN2ZEH B AKTHF Y » U SH 4805 w224
‘P ° ’J‘B;bffgl ’I‘»‘Er‘J/m ii/m’ﬁ#‘lgl&"&° ;12%%’@5
EERERERW EZHAL(F RK/EtOAcH# F6:1F 4:1) & 4 43

(324% % » 78%) o
K 41 44

114 -
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%, -

\\\%

(S)-2-{[(1R,2R,48)-2-{(S)-1-[((S)-B T £ - F A B &8 £ -
FPR)EBEFBEE|22-—FRA-AEABRTELE}4-(7T-FAE
2-FE- AR A4 BRA)-BARBEI-BEA- A EE = T8
(44)

BRAL A& H43(38F % » 0.066F ¥ H)E N 5k /Kk1:1(4
EZH)F c BERAHFZEOC > HAwl M LIOH(13284 # » 0.132
EEF)RIZBEEZETR BHEER2)NHH H m]1 MHCI
PR BB BT REAEEE - REABRMBARER 23S

N\\/\N

(1.1 €)% »DMF> &% A 4 it 4 %342 2 2 HATUE & 44
HEITEAS - BEMBEOACE R » LB KA K B
JE #LE 4 o & HPLC# {16 (MeOH/7K 9:1+0.2% TEA) » # 4 1k
HA4(44E % 0 81%)2 & & B B2 o

'"H-NMR (CDCl1;, 300 MHz) % 47 £ # 4 (5:1) & 0.79 (¢,
J=7.3 Hz, 3H), 0.85-1.19 (m, 3H), 0.93 (s, & #&, 9H), 1.20-
1.35 (m, 2H), 1.39 (s, 1.5H), 1.43 (s, 7.5H), 1.54-1.79 (m,
6H), 2.06-2.28 (m, 3H), 2.39-2.51 (m, 2H), 2.66-2.78 (m,
1H), 2.74 (d,& &, J=4.7 Hz, 3H), 3.42-3.68 (m, 2H), 3.84 (s,
2.5H), 3.88 (s, 0.5 H), 4.19 (t, J=8.9 Hz, 1H), 4.39-4.59 (m,
1H), 4.68 (d, J=9.6 Hz, 1H), 5.04-5.14 (m, 1H), 6.77 (s, 1H),
6.88-7.06 (m, 2H), 7.26-7.47 (m, 6H), 7.53 (b, 1H), 7.85-7.97
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(m, 3H) ; ’C-NMR (75.5 MHz, CDC1;) & 13.7, 18.7, 25.6,
25.7, 26.0, 26.7, 28.0, 28.9, 29.7, 34.5, 34.7, 37.7, 38.0,
39.2, 46.6, 47.7, 52.7, 55.3, 58.5, 60.3, 77.9, 81.7, 98.0,

107.4, 115.0, 117.9, 122.8, 127.4, 128.6, 129.0, 140.2, 151.2,

- 158.9, 160.6, 161.1, 170.9, 171.6, 171.8, 172.7, 173.3 -

Maldi-TOF-#% 3% @ (M+H) s+ E 14 : 828.5 > F A {4 : 828.6;
(M+Na)" s+ 44 : 850.5 ¥ B4 : 850.6; (M+K)':+ & & :
866.6 * F Bl : 866.6 o

K #] 45

SN,
/n{ﬁ&k\}a §-4m

(8)-2-{[(1R,2R,48)-2-{(S)-1-[((S)- R & K -F £ it 7 & % -
FR)BEFHERE]22-—FE-AABRTFTEBE)4-(7-FAR
2-FKE-ER-4-RR)-BARBE]-EE}- K &MU

RIS H4421ZE 3 > 0.025F & F)ix » CH,CL (1.5 #)
oML A R0 A > 0.063EF 3 F ) TFA(L.5%
) NEBTHHFBER2IEHR > RBEB > 2 F XLR
KB EAMRAWASQOE R » 100%)2 £ & B 8 o

'"H-NMR (300 MHz, CD;0D) & 0.93 (t, % &, 3H), 0.98 (s,
9H), 0.99-1.25 (m, 4H), 1.30-1.49 (m, 3H), 1.50-1.90 (m,
8H), 2.25-2.39 (m, 2H), 2.54-2.62 (m, 1H), 2.64 (s, 3H),
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2.72-2.87 (m, 1H), 3.34-3.57 (m, 3H), 4.02-4.13 (m, 1H),
4.06 (s,& &, 3H), 4.27-4.36 (m, 1H), 4.37-4.47 (m, 1H),
5.57-5.66 (m, 1H), 7.45 (dd, J=2.3, 9.2 Hz, 1H), 7.48 (s, 1H),
7.54 (d, J=2.2 Hz, 1H), 7.69-7.79 (m, 3H), 8.01-8.07 (m, 2H),
8.42 (d, J=9.3 Hz, 1H); ’C-NMR (75.5 MHz, CD;0D) & 14.0,
20.2, 26.0, 26.9, 27.2, 30.1, 30.7, 34.6, 35.3, 37.2, 39.1,
41.2, 47.7, 53.7, 56.9, 59.4, 59.5, 62.5, 83.7, 100.4, 101.3,

102.2, 116.2, 121.7, 126.7, 129.8, 130.8, 133.3, 133.9, 143.5,
157.9, 166.6, 168.5, 172.5, 173.6, 175.3, 175.4, 175.5 -

Maldi-TOF- 3% : (M+H) 3t B 44 : 772.45 & Bl {4 : 772.6;
(M+Na)"st B4 : 794.4 > F B4 : 794.6 : (M+K)" 3t B 44
810.5> F A& : 810.6 o
K # 46

M

0

R -6- 1 BE (46)

B R-6-M-1-BB(1EF > 744 £ X )HN-F K 5 HN-§
b #(1.308% » 11.17% ¥ F)2DCM(17E # )& & ¥ & Ao 5

BBZHFagG35x  4%) FRARAETRTHHERLLSY
105487 > % how & % 4 i 47 8 B (TPAP)(131% % » 0.37
EEF) BHRH2SIE ZREFTRBBE - v KB

Bl REXLRBELIHERER N L HIALDCM) > & £ #
M B 46(620% L 0 T4%)Z @ dk 4 o
¥ 6147
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>L01N/N\/\/\/\

N'-ZR-6-%-(E)-A-MHBEE =Tas(47)
£ 246(68F 2 0610 E F)A M A FEE S = T 85 (81 %
%°0.613% £ )2z MeOH(SE #)iZ &R ¥ 7 ho 5 & i 2 4
B(LISE R »33%) BHRA M3k BF RS
KRB REBEMNHKTHFGE #)8 AcOHBE H) ¥ -

G

2 R
b Y

)‘3
S
g

>

NaBH;CN(9SZ % 1S1ZEEF ) B#HER—KR - RER
W 48 48 Fo NaHCO3 5 R (6 E 7 ) EtOACc(6 & F ) fF - £ #4 48
& 8K ~ 48 o NaHCO; ~ B 5K 2k # o 4% 57 Bk 42 BL /K #1 5K 3 o
AT b b ¥ &MeOH(3E 7 )82 M NaOH(1.9% # )k
MrRE - RHFERLESHW2IE > K¥EMeOH H oK (SE )
DCM(SZEH)> KBEDCMERIR - &4 2 K #4488 K@
AR - BEBERERM EGEIL(FPR/ITELEIIN(AS1I%=T
AL F R/ITHTLEGCI(S] %Y=C 48)) & 4£47(85%
o 61%)Z i k4 o
K 1] 48

(1R,28)-1-{[(1R,2R,4R)-2-(N'"-E = T A A B A -N-& -6-#&
A-MEBRE)4-(T-FTERE-2-ZA- S HK-4-LA)-BARE
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A|-BA}2-LHA-BARKE T & (48)
REHSFISAISERL » 0225 XL F)R =LA B K (7]
I 0.447TE L H)AENDCMQEH)T 4% » A= £ T8
(TFAYREFA) - BHEA M2 H#h » BF RELEFRABE » U
HHMTFA- #E A WDMFQGBEH)Y > & a7 (60F % > 0.263
ZFEE)ADIEA(118%#% #0677 ¥ F)- B KRB E Z20C >
At e R AEO-(7-2 % X HF = 4-1-K)-NNN' N'-w ¥ £
KEES AR N AUAL BE B (HATU)(94E % > 0247 E F) o 34
XERFEDEFESR > BNEERBTFTLIONEF - NKEF KRR
BRBAEBRAED - REENCLHRTE » A8 B KA
Ik o BAK v B #E K E - & HPLC 4 it (MeOH/H,0
90:10(40.2%=Z £ B)) & £ 48(140F % 82%)Z i ik 4 «
'H-NMR (300 MHz, CDCl;, 40°C): & 1.22 (t, J=7.1 Hz,
3H), 1.28-1.42 (m, 6H), 1.46 (s, 9H), 1.52-1.62 (m, 2H),
1.82-1.91 (m, 1H), 1.96-2.16 (m, 3H), 2.18-2.34 (m, 2H),
2.42-2.56 (m, 1H), 2.58-2.72 (m, 1H), 3.42 (app. bs, 3H),
3.66-3.84 (m, 1H), 3.92 (s, 3H), 4.15 (q, J=7.1 Hz, 2H),
4.88-5.02 (m, 2H), 5.07-5.18 (m, 2H), 5.20-5.32 (m, 1H),
5.63-5.84 (m, 2H), 6.62 (bs, 1H), 6.94 (s, 1H), 7.09 (dd,
J=2.6, 9.2Hz, 1H), 7.36-7.51 (m, 4H), 7.99-8.10 (m, 3H) ;
*C-NMR (75.5 MHz, CDCl;): § 14.3, 23.0, 26.4, 26.6, 28.3,
28.6, 33.2, 33.5, 35.6, 37.6, 40.6, 44.7, 47.1, 48.6, 55.5,
61.5, 81.9, 98.4, 107.9, 114.5, 115.6, 118.1, 123.2, 127.6,

128.3, 128.7, 129.1, 133.5, 138.7, 140.7, 151.5, 154.5, 159.2,
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R g

160.9, 161.5, 170.5, 174.2, 176.3 -

?9149
9
[o}

Ruvsey
NS S

(Z)-(1R,4R,6S,16R,18R)-14-ZE = T A A B X B £ -18-(7-F
AE-2-FE-E2H-4-EH)-2,15- A RE-34-FEL-= 5
[14.3.0.0°°14 8 -7-4% -4- % & T & (49)

f£ 2 48(158% 5 » 0.209 £ )z £ KDCMQ2SEH)E R
FTREANEASTSE - NARAT ABEHERFT S LB
— 4% # i -4 % A5 4 (Hoveyda-Grubbs catalyst)(11 % % -
0018 ¥ )z & ADCM(GSEH)E R - RAHMPHEFEAT

B R Ae B 16/ B o VB B & 4 0 & HPLC %4 16 (MeOH/H,0
90:10(20.2%=CT X B)) £ 449107 % » 710%)Z & & B
% °

'"H-NMR (300 MHz, CD;0D): § 1.03-1.22 (m, 1H), 1.28 (t,
J=7.1 Hz, 3H), 1.32-1.44 (m, 4H), 1.49 (s, 9H), 1.55-1.73 (m,
2H), 1.81-1.91 (m, 1H), 2.04-2.28 (m, 3H), 2.30-2.52 (m,
3H), 2.53-2.70 (m, 1H), 2.86-3.00 (m, 1H), 3.34-3.44 (m,
1H), 3.46-3.62 (m, 1H), 3.95 (s, 3H), 4.19 (q, J=7.1 Hz, 2H),
4.32-4.48 (m, 1H), 5.20-5.33 (m, 1H), 5.34 (bs, 1H), 5.58-

5.70 (m, 1H), 7.10 (s, 1H), 7.14 (dd, J=2.5, 9.1 Hz, 1H), 7.39
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(d, J=2.5 Hz, 1H), 7.45-7.55 (m, 3H), 8.00 (d, J=8.0 Hz, 2H),
8.17 (d, J=9.3 Hz, 1H); ’C-NMR (75.5 MHz, CD;0D): § 14.6,
23.4, 27.5, 27.7, 28.0, 28.5, 30.7, 36.1, 38.1, 42.5, 45.6,
56.0, 62.7, 79.9, 82.8, 100.2, 107.4, 116.6, 119.1, 124.5,
126.5, 128.9,129.8, 130.5, 135.8, 141.5, 152.2, 156.4, 161.3,
162.5,163.1,171.9,175.8,179.0- MALDI-TOF- 3 # (M+H)"*
StE A 727.40 FRE  727.5 o

K #150

ﬂo

0
Vo NN ‘Q—NH o
/o "j \\‘O 6/ MOH

(Z)-(1R,4R,6S,16R,18R)-14-ZE = T & A B A B £ -18-(7-F
AE2-FE-FH-4-EH)2,15-—ARE-314-FH-=7
[14.3.0.0%) 4+ fu 8 -7-%% -4- % & (50)

£ 449272 % 0 0.037% ¥ F )z THF/MeOH/H,0 2:1:1(5
ZH)ERFH A1 M LIOHB008 7 > 0300 X F) - » ¥
B TRHFBER24F > RBEEHLINE - X1 MHCLE L E
pH 3-47% » % % > # % % HPLC#4 it (MeOH/H,0 80:20
MeOH/H,0 90:10) » & £ 50(12% % > 46%)z & & B 8 -

'"H-NMR (300 MHz, CD;0D): § 1.06-1.24 (m, 1H), 1.26-
1.42 (m, 3H), 1.48 (s, 9H), 1.52-1.73 (m, 3H), 1.80-1.90 (m,

1H), 2.02-2.15 (m, 1H), 2.15-2.40 (m, 4H), 2.43-2.54 (m,
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1H), 2.54-2.68 (m, 1H), 2.88-3.00 (m, 1H), 3.35-3.48 (m,
1H), 3.49-3.66 (m, 1H), 3.96 (s, 3H), 4.32-4.48 (m, 1H),
5.25-5.42 (m, 2H), 5.56-5.68 (m, 1H), 7.14 (s, 1H), 7.17 (dd,
J=2.5, 9.1 Hz, 1H), 7.40 (d, J=2.2 Hz, 1H), 7.46-7.58 (m,
3H), 8.00 (d, J=8.0 Hz, 2H), 8.19 (d, J=9.1 Hz, 1H);

'3C-NMR (75.5 MHz, CD;0D): § 23.6, 26.8, 27.8, 28.3, 28.5,
30.5, 35.8, 38.1, 43.0, 45.5, 56.0, 80.2, 82.7, 100.4, 106.9,
116.6, 119.2, 124.7, 127.4, 129.0, 129.8, 130.7, 134.8, 140.9,

151.6, 156.5, 161.1, 163.0, 163.4, 173.8, 175.7, 179.3 -

& #151
LA o
SERE
(S)-1-BAEBRBTHEE22-—FE-FE)BFTHRE=TH
(51)
£ 3 36(133&F 540 0.575% & F )~ 8 /& & g (6445 # > 0.648
£ ¥ E)ADIEAGOI# A » 1.73% ¥ X )2 DMFQB £ #) )4 &
R P A s A B HATU(240% % 0.631E # ) - H# R
eMFNF  BNEBTHEBH2IE - RERBT  AKkisT
B RBEHRIRBEE  REENTLHBTLE T REURE K
AR BAEIR RK BREBAE LEBRETREN L&
IC(F R/TEETBE4:1) & A51(140% % 82%)x & & & 5 -
'"H-NMR (300 MHz, CDC13): & 0.95 (s, 9H), 1.28-1.48 (m,
€ &, 2H), 1.40 (s, 9H), 1.49-1.71 (m, 4H), 1.86-2.01 (m,
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2H), 3.76 (b, 1H), 4.09-4.23 (m, 1H), 5.32 (b, 1H), 5.91 (b,
1H) ; "*C-NMR (75.5 MHz, CDC13): § 23.6, 23.7, 26.5, 28.3,
32.6, 33.1, 34.5, 51.0, 62.2, 79.4, 155.9, 170.3 -

K #152

- *fp‘Oﬁm_\

(1R,28)-1-{[(1R,2R,48)-2-((S)-1-B A A Bk P& £ -2,2- = ¥
E-AEABETHRE)4-(T-FRAE2-FA-S2H-4- X 8)-8F X
SR A-EA)2-LHA-BAKKRCE(52)

BRAL & #51(298%F % > 0.048% ¥ B )#35(16% % » 0.054
EEHF)RBFEIOZHEMBFHEALAREITB/AS - L HPLCH
16 (MeOH/H;0 90:10(40.2% =2 £ 82))» & 4£52(22% % >
63%)x & & B 5 -

'"H-NMR (CDCl;, 300 MHz): § 0,97 (s, 9H), 1.21 (t, J=7.1
Hz, 3H), 1.26-1.37 (m, 1H), 1.38-1.46 (m, 2H), 1.48-1.58 (m,
4H), 1.78-1.85 (m, 1H), 1.86-2.02 (m, 3H), 2.03-2.19 (m,
1H), 2.28-2.40 (m, 2H), 2.41-2.54 (m, 1H), 2.64-2.78 (m,
1H), 3.10-3.24 (m, 1H), 3.30-3.44 (m, 1H), 3.95 (s, 3H),
4.04-4.21 (m, 3H), 5.12 (dd, J=1.7, 10.3 Hz, 1H), 5.14-5.22
(m, 1H), 5.28 (dd, J=1.7, 17.0 Hz, 1H), 5.59 (b, 1H), 5.75

(ddd, J=8.8, 10.3, 17.0 Hz, 1H), 6.66-6.82 (m, 2H), 6.99 (s,
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1H), 7.09 (dd, J=2.5, 9.1 Hz, 1H), 7.41-7.55 (m, 4H), 7.99-
8.09 (m, 3H); ""C-NMR (75.5 MHz, CDC1;): & 14.3, 22.9,
23.6, 23.6, 26.7, 32.7, 33.2, 33.7, 34.8, 35.9, 36.6, 40.2,
46.4, 47.5, 51.3, 55.5, 61.1, 61.4, 78.0, 98.4, 107.1, 115.2,
117.9, 118.2, 123.1, 127.6, 128.8, 129.3, 133.5, 159.1, 161.4,
169.4,169.9, 173.1, 174.0 - MALDI-TOF # 3% : (M+H) 3t &
14 : 725.4 F B 725.6; (M+Na) st B4 : 747.4 » £ B
{4 : 747.6; M+K)"st B4 : 763.3 > T R {4 : 763.5

K #53

A
0
3 g%
PNV W
N \
H}lo ° ‘iﬁor&
AN

(1R,28)-1-{[(1R,2R,48)-2-((S)-1- B A A B T & £ -2,2- = F
A-AEABTHBE)4-T-FRE-2-XE-2H-4-% R)-8 &
HEE]-ERA)-2-THE-RAIRKKE(SI)

£ 452(14% x> 0.019% ¥ F)x =5 & /H,0 1:1(4% F)
Bk P A w1l MLIOH(115# # » 0.115FZ L F) N E B F #H
HEKR240% o KRB B — 4 LIOH(75# # > 0.075% ¥
) BHFER24/)8% - A1 MHCIE I EpH 344 » &1 F
X 2R %% %% ©HPLC# 1t (MeOH/H,0 70:30(4 0.2%
TFA)) » & £53(8% # » 60%)z & & B # - |

'H-NMR (300 MHz, CD;0D): 6 0.98 (s, 9H), 1.28-1.48 (m,
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3H), 1.49-1.76 (m, 5H), 1.78-1.94 (m, 2H), 2.10-2.24 (m,
1H), 2.26-2.45 (m, 2H), 2.50-2.62 (m, 1H), 2.66-2.79 (m,
1H), 3.35-3.48 (m, 2H), 3.94-4.03 (m, 1H), 4.06 (s, 3H),
4.16-4.24 (m, 1H), 5.10 (dd, J=1.8, 10.3 Hz, 1H), 5.29 (dd,
J=1.8, 17.2 Hz, 1H), 5.62 (b, 1H), 5.82 (ddd, J=9.1, 10.3,
17.2 Hz, 1H), 7.43 (dd, J=2.5, 9.3 Hz, 1H), 7.50 (s, 1H),
7.50-7.69 (dd, & #&, 1H), 7.67-7.80 (m, 3H), 8.01-8.11 (m,
2H), 8.39 (d, J=9.3 Hz, 1H) ; '*C-NMR (75.5 MHz, CD;0D):
§ 24.7, 24.7, 27.3, 33.1, 33.6, 34.7, 35.4, 36.9, 38.7, 41.0,
47.4, 52.3, 56.9, 62.3, 83.9, 100.4, 102.3, 116.2, 117.7,

121.6, 126.7, 129.8, 130.8, 133.4, 133.8, 135.6, 143.5, 158.0,
166.5, 168.6, 171.9, 173.4, 175.2, 176.4 - MALDI-TOF- %

# 0 (M+H) st E 45 : 697.4 T B : 697.3; (M+Na)'st &
{80 718.7> T 719.3; M+K) "¢+ 44 : 735.3 & Bl 44 :
735.3 - |

K 154

SN

|
HO\“/\ N,il\ o/<

o H
S)-ZF=ZTHRABABRLA-BCR-T8 T & (54)

4 %4 Boc-Chg-OH(53 £ % » 0.206% ¥ ¥)2 & 8 (3% 7)
BT A P RIS A > 3.1E E F)s A8 ()(53F
020 E R ) R A MM BELEHE 2R BAT B

R -ARBRBPRETFREBGBEAAR - BEABERE N &
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IE(F R/T B TEL15:1) 24 FEES456EH > 100%)2 &
&K o

'"H-NMR (300 MHz, CDCl;): & 1.00-1.34 (m, SH), 1.44 (s,
9H), 1.54-1.82 (m, 6H), 3.73 (s, 3H), 4.20 (dd, J=2.8, 5.0 Hz,
1H), 5.05'(bs, 1H) ; >’C-NMR (75.5 MHz, CDCl3): & 26.0,
28.2, 28.3, 29.5, 41.1, 52.0, 58.3, 79.7, 155.6, 172.9 -

K #1155
C
SeCRe

S)-(S)2-RFEAREABEEI-FRHE-THARL) BT A-
LB T B (55)

BAL& %54 (93 % % » 0.343 % & F )R HE 392 & 5% B 4%
#H o #7-Val-OH(95 % % > 0378 X H )@ A - & 5 B %
AR E(FR/ITCBE CE4:1) A ASS(I31E % » 94%)z &
6 BB - |

'"H-NMR (300 MHz, CDCl;): & 0.92-1.30 (m, 11H), 1.54-
1.88 (m, 6H), 2.02-2.18 (m, 1H), 3.72 (s, 3H), 4.05-4.18 (m,
1H), 4.52 (dd, J=3.0, 5.5 Hz, 1H), 5.12 (s, 2H), 5.49 (bs, 1H),
6.52 (bs, 1H), 7.34 (s, SH) ; "’C-NMR (75.5 MHz, CDC1;): &
17.8, 19.0, 25.8, 28.2, 29.3, 31.2, 40.5, 51.9, 56.8, 60.0,
66.8,127.7, 127.9, 128.1, 128.3, 136.2, 156.3, 171.3, 172.2

® #5156
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-
\.i N\ LONg
I/
1%
QDo s
K NG 0
(6] ~N ),
/fH o 0 :_.\_‘—(0’%
/

(8)-2-{[(AR,2R,48)-2-{(S)-1-[((S)- B T X -F A E R X - T
E)BTEE]|2-FEA-AEBETEE)4-(T-FAE-2-F K-
Foh-4-BRR)-BRRBEE]-BE)-KBEE =T 8 (56)

£ 2 55(40%Z 510 0.099% £ )2 ZEBEOISW)T.5EA)ER
PARmE/EHHE(10% 40EFH) RAMMNEBRRWMET
qiL2/ 8 - RS HEFRBEBBE » A% - &5 H43(38%F
% 0.083Z X HF)AN = "FHR/H01:1(3F ) A4 A%
Z20C4# » &A1 MLIOH(140% # » 0.140% ¥ F)Z # # %
BRY - REeMBIMBE PR AHER AFEXLRE
B R EHRRA S RIS H4I82 48 B HATUB A 54 » 2R K
%% K 2 55/% 4 - £ HPLC# 1£ (MeOH/H,0 90:10(4 0.2%
ZTAK)) EAS6(56F % 0 88%)X & & B B -

'"H-NMR (300 MHz, CDCl5): & 0.82-0.96 (m, 9H), 0.82-1.22
(m,%& &, 6H), 1.23-1.40 (m, 2H), 1.44 (s, 9H), 1.50-1.69 (m,
4H), 1.71-1.87 (m, 2H), 1.95-2.06 (m, 1H), 2.07-2.22 (m,
1H), 2.28-2.54 (m, 3H), 2.60-2.75 (m, 1H), 3.08-3.28 (m,
1H), 3.30-3.49 (m, 1H), 3.70 (s, 3H), 3.94 (s, 3H), 4.28-4.38
(m, 1H), 4.41-4.57 (m, 2H), 5.17 (b, 1H), 6.54-6.70 (m, 2H),

6.74 (b, 1H), 6.95 (s, 1H), 7.09 (dd, J=2.5, 9.1 Hz, LH),
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7.39-7.55 (m, 5H), 7.98-8.10 (m, 3H) ;: ">C-NMR (75.5 MHz,
CDC13): § 13.7, 18.1, 18.6, 19.2, 25.9, 28.0, 28.2, 29.6, 30.7,
34.6, 36.5, 37.6, 40.8, 47.4, 47.5, 52.1, 52.8, 55.5, 56.8,
58.9, 77.8, 82.0, 98.3, 107.5, 115.3, 118.1, 123.1, 127.5,

128.7, 129.1, 140.5, 151.4, 159.2, 160.7, 161.3, 171.0, 171.5,

172.3, 172.8, 173.0 - MALDI-TOF-5 3% : (M+H)*3t % &
815.5 F B4 : 815.7; (M+Na)' st B {4 : 837.4 F Bl 44 :
837.6; (M+K)"st B 14 : 853.4 T A4 : 853.6 o

¥ 6157

o{\n»j\‘\‘(\g' NH P

(S)-2-{[(AIR,2R,48)-2-{(S)-1-[(S)- B o A -FT R A B & - ¢
E)BET&E]2-FRA-AAIRTFTEBEA]|4-(7T-FARE-2-R R
R A-RR)-BARBE)-EEA}-R&EGBT)

RE=ZTES6(28E X 1 0.034% ¥ F )l = 0 A& & k(148
#F > 0.088F £ F)ENWDCMQREH)F 4% » K= A T 82
EF) BRHRAEM2 8 - BF XARAH » 2 £57026%
%0 100%)z & & B £ -

'H-NMR (300 MHz, CD;0D): § 0.86-1.00 (m, 9H), 1.01-1.24
(m, 4H), 1.36-1.46 (m, 2H), 1.48-1.75 (m, 8H), 1.70-1.89 (}n,
£ &, 1H), 1.96-2.12 (m, 1H), 2.22-2.40 (m, & &, 2H),
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2.49-2.64 (m, 1H), 2.72-2.91 (m, 1H), 3.26-3.40 (m,& &,
1H), 3.50-3.68 (m,& &, 1H), 3.62 (s, 3H), 4.05 (s, 3H),
4.09-4.17 (m, 1H), 4.17-4.25 (m, 1H), 4.35-4.45 (m, 1H),
5.62 (b, 1H), 7.44 (dd, J=2.2, 9.3 Hz, 1H), 7.49 (s, 1H), 7.53
(d, J=2.2 Hz, 1H), 7.65-7.78 (m, 3H), 7.98-8.06 (m, 2H),
8.41 (dd, J=2.8,9.3 Hz, 1H) ; ">C-NMR (CD;0D, 75.5 MHz):
§ 13.9, 18.8, 19.7, 20.2, 27.0, 29.7, 30.5, 31.8, 34.6, 37.7,
38.9, 41.1, 47.8, 52.3, 53.6, 56.9, 58.8, 58.9, 60.3, 83.8,
100.4, 102.2,116.2, 121.6, 126.7, 129.8, 130.8, 133.3, 133.8,
143.5,157.9,166.5, 168.5, 173.3, 173.9, 175.5, 175.5, 175.6
e MALDI-TOF-s 3% : (M+H) 3t E 45 : 759.4> F @l 44 : 759.7;
(M+Na)" s+ B : 781.4> @4 : 781.7; (M+K)*':+t B &
797.4 > £ BIME : 797.7 -
K 158

g

[o]

oMY
o et

NH O

—

o
(8)-2-{[(1R,2R,48)-2-{(S)-1-[((S)- B L X -FA X B X -F
B)BETHBRA]2-FTA-AABFTSEA)4-(T-FRE-2-X 5-
TH-4-BA)-BARBE]-BKE}-T % (58)
WREFA2HRAZHE 2L PR AL-2-BA-N-TE#HF =
T & B KH-Nva-OtBu - Fi 31t 6 B R T HI43H A 2 F ik
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1361195

RE > A4 (R2RMR)-2-(S)-1-B =T A A B EA-mAKT
BE K )-4-(7T-F A X -2-RE-sH4-LAA)-BARAKEHET
B o it S M HASSIKEBISOR B X FH 51846 1& » KT 457
MEAZXHEKAE  AASSZ HEEERE -

'"H-NMR (300 MHz, CD;0OD): § 0.82-0.99 (m, 9H), 0.82-
1.40 (m,& &, 6H), 1.48-1.78 (m, 6H), 1.80-1.95 (m, 1H),
1.97-2.12 (m, 1H), 2.22-2.40 (m,€ &, 2H), 2.51-2.64 (m,
1H), 2.71-2.90 (m, 1H), 3.16-3.39 (m,% &, 1H), 3.49-3.59
(m, 1H), 3.63 (s, 3H), 3.95 (s, 3H), 4.12-4.23 (m, 2H),
4.28-4.38 (m, 1H), 5.31 (b, 1H), 7.43 (dd, J=2.2, 9.3 Hz, 1H),
7.47 (s, 1H), 7.51 (8, 1H), 7.66-7.89 (m, 3H), 7.99-8.07 (m,
2H), 8.42 (d, J=9.1 Hz, 1H) ; ’C-NMR (75.5 MHz, CD;0D):
§ 10.7, 18.8, 19.7, 25.8, 27.0, 27.0, 29.7, 30.5, 31.8, 37.7,
38.9, 41.2, 47.9, 52.3, 55.3, 56.9, 58.8, 60.6, 83.6, 100.7,
102.2, 116.3,121.5, 126.7, 129.8, 130.8, 133.7, 133.8, 143.9,
158.2, 1166.4, 168.3, 173.3, 173.8, 175.2, 175.5, 175.6 o
MALDI-TOF-% 3% : (M+H) 3t B 44 : 745.4 % Bl 14 : 744.9;
(M+Na)"st B 44 : 767.4» £ B4 @ 766.9; (M+K)":t & &

783.5 F Al : 782.9 -

K 4159
7
o Ny g O
(A
9
/K/N %NH 0
o™ A Ty
0O /\ ‘\ OH
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(8)-2-{[(AR,2R,48)-2-{(R)-[(R)-B T X -F A X R A -7
E)BEFTBE)2-FEA-AEABRTEE)4-(T-FARA-2-F 4
FHh-4-KR)-BARELE]-BE)-T&(59)

WKEBFSARAX F & > 12X ¥ 2L ABoc-D-B & A # K
B RKBoc-L- BT X HHKEE - BFILAHBEREHFSSHAZ
FiERER  REBSOH A X F k- 8 (1R,2R,4R)-2-((S)-1-
FETAEARE-REABRTFHBE)4-(7T-F AKL-2- KA -5

-EAM A FESES - KREHFSTRAZF ERB
BER  EALAHSOZ £ & B # -

'"H-NMR (CD;0D, 300 MHz): & 0.82-1.02 (m, 9H), 1.04-
1.42 (m, 6H), 1.52-1.80 (m, 6H), 1.80-1.96 (m,& &, 1H),
2.00-2.14 (m, 1H), 2.29-2.46 (m, 2H), 2.51-2.65 (m, 1H),
2.68-2.84 (m, 1H), 3.24-3.39 (m,& £, 1H), 3.47-3.60 (m,
1H), 3.67 (s, 3H), 4.07 (s, 3H), 4.18-4.27 (m, 2H), 4.28-4.38
(m, 1H), 5.64 (app. bs, 1H), 7.44 (d, J=2.3, 6.9 Hz, 1H), 7.42
(s, 2H), 7.67-7.81 (m, 3H), 8.04 (d, J=7.8 Hz, 2H), 8.41 (d,
J=9.1 Hz, 1H) ; "’C-NMR (CD;0D, 75.5 MHz): § 10.8, 18.5,
19.6, 25.7, 27.1, 27.1, 30.1, 30.6, 31.9, 37.3, 38.2, 41.1,
47.8, 52.3, 55.4, 56.9, 59.0, 59.1, 60.2, 83.8, 100.5, 102.2,

116.3,121.6, 126.8, 129.8, 130.8, 133.6, 133.8, 143.7, 158.1,
166.5, 168.5, 173.4, 173.8, 175.4, 175.7, 175.7 - MALDI-

TOF- 3% : (M+H) ¢+ B 44 : 745.4> F B/ 44 : 745.4; (M+Na)"
S EE 76740 B BIME C767.4; M+K) s B4 783.50 F

B AE - 783.3
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K #160
a;‘ F H
O
0 F "

ABEESZ2-F=ZTRABREBEAE-33-—-F X T & (60)
f£ Argonaut#f 5 PS-TFP(1.38 % ¥ F /% 10% )8 2-% = T

A ABA 33 FRA-TEHEMSE 2072 F E) & v =

£ FH(A0E A )L DMF(10Z #) £ 52 4 4 ¢ % Ao DMAP
® (1% > 828 X ¥ )tk » H/wDICO.SEH > 60.7E X F ) »

TR TFTHRFINEHK E BB A KA UADMF - THF - DCM

THF - DCM# & % # 1% > E Z 35

K #1161

OH y
dj‘ujjg‘ﬁ
1-C-BA-tH-1-ABRF@BE)22-—FEA-REA]- BT &
® % = T8E(61)

£ 4 — A 60(200% £ )2 DCM ¥ & Ao B & 25 7% 82 (0.14
EEF)  RHERSH20 8 o JE B KRB > U2xDCMik # #t
fE- A RB RBEH EAABRALSH(0.5% £ 0.055
£ ¥ F)o UHPLCH 4% 4 & >95% - M+H"363.15 o

C NMR §¢c (100 MHz; CDC1;; Me,Si) 27.0, 28.5, 34.2,
39.8,50.8, 57.9, 68.2, 73.7,124.8, 125.6, 127.4, 128.5, 140.4,
171.6 - 'H NMR 8y (400 MHz; CDCl; ;: Me,Si) 1.07 (9H, s,

CCHj3), 1.44 (9H, s, OCCHj3), 2.93 (1H, dd, Jeem 16.4 Hz, J3 5
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2.3 Hz, CH,), 3.15 (1H, dd, Jgem 16.4 Hz, J3, 5.2 Hz,CH,) -

K ) 62
OH
H
2-BR A -N-2- 2 A -0 %-1-%£)-3,3-=—F & T & 8 (62)
WEEBRT  BRIACSHO614%#H £DCM-TFA 2:12% # )+ 60

mhE BRATFTRERAHEYR -

K # 63

0 AL |

Q-F=TaApABRA3II_FRA-TEBARER)BLE-C
BT & (63)
ES2-F=ZTAABABAEA-3I3-—F A TEHG0E % -
216ZEF)- B A- B A-UE FEE(44F %2598 3 &)
#LHATU(2% » 5.40% 3 F)2DMFQROEH)E R P H v &
AACEAKE(NSES > 108FH F) B RMNE R T HHI1
DB R R FR(A0E A )RR o B R £ NaHCO; K E ik (48
Ao ) K (X2) & » M AKBIRKE - 24 2 64 E>95% - M+H”
385.4 o
K 11 64

T w2 Y
OTH\_/U\N N
o SA_ " 0
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I-(BRCEX-FEETEE-FR)BFER]-22-—F £-
ARX}-BETFESE=THE(64)

#4145 W63ZEtOH-THF 12% A o A BB &2 F 4
(30%KBE®R) WERTHE2E - BRERE RERBEY
BERERI  U2% MeOHZ — R PR AR 58 » 24 42
# (>95%)M+H"* 384.5 -

K #] 65

Q
H,N\_/“\Ni M
>. " 0

2-BEE-N-BLA-FTERTEBAEA-FH)33-—FE-TEE
(65)

RERT > RIS HAGHE R FR-ZA T H2:1¥1
N RMES - REAEHIELI6C) B o F&ﬁCIS HPLC 23
= &b B >95%  M+H" 283.1 -

K #] 66

1-2-B X -4-F & A X X)T 8 (66)

BB BEAXT&(0.0% 828 ¥
¥ ooBRAHNE-S0C - £205 48
CH,CliZm ik » 82 # " 82EE F)» KA N-50C FTHH#R
S 30 4% 0 KRE S WACCIL(6.0F # » 84 % ¥ ¥ )@
AICL3(11% » 82E E H ) RAEMHMMW-50C F#HHEL1 54 >

E )& # CH,C1,(50 % #)
AR EEHSMMBCI; (1 M
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zZEOAEER REBTHERHS KK BERMNI0C T Ao # 4
B KRB HRASHEIEKRKE o KHIERASHE1I0% NaOH
(W/ V)P M » BLEtOAC(4x200%F A )E B o A 2 # # 48
GCBAKAEK RMAMSO)R A% FAZLER 825
%4 B M 0k b4t (B8 /CH,C1, 20:80) - F43 Bl 2 B & /T k2 ¥
B & ALY BHERERBENERBDG.ORL

42%) o
K #167
N-(F=THA)-N-RRHEBIKG6T)
£ 4 E B R A ZTE&EGOIEH »39% £ ¥ )

CH,CL,(200Z H)r v A mERABKM.OEFH - 4TEE F)
- BERACLAKRDIEAN6SEHF > 39EE F) REBT
BHERESH2NEF - RERSHBREOACH F » U 10%4EF #
B (2x)~ 48 #1 NaHCO;3(2x) ~ K (2x)#L B R (1xX)Ze # - £ # B
Bk (MgSO )R &% AABRABELES MBI 52N 88
Bl 8 > kB&ILEHEA -

K 568

N-£ & & 51 Ik (68)

RALAH67(3.3% 208 X F)a N EHCILUSE )T » &
R E A0 4 c BERAMS AT ETRIE O NKBE T L L
A NaHCO; B % R #8 #o NaHCO3; 3 % pH 9.5 » & #% &
EtOACBX) XM EH - & 2 F # & K2R B K (Ix)k
M > BMLAKMgSO ) %4 » AABAEADBEARALEHQ2 14
90%) R B HILEER -
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2-(RAaEmA)13-F4-4-% 5% 825% 3 (69)
REeILSHW68(2.15% 18 ¥ F)f13-8 mer & (3.0% » 18
EEXR)Z = FR(I80OEH )R F R AwB £280°C - % 32 780
CH RAEVBIZHA ZHRBIHEIGEEBRTRMNEH
@ w2 H% AREROMAFIEE  AE TR K&
EAGFZRAEMMB4E > 94%) »

K470
/
HN
PP
V N
M.Q
0

N-2-z @ E-5-TRERXRE)2-(RAEBE)1,3-%4-4-%
& B (70)

RIS H69(4.45L 0 16.5F ¥ F )8 X B 47 £ # 66(2.75
01658 F F)z oz (140F F )R A 4 A 47 £ -30°C (4 4P
B ZRABERBENHGRFR) RS55 LFHI1218 5 o
POCL;(33ZF# *35EFE F ) RA-HN-30C F#HH#EL]
BOBRZEOHAER NEITHEHFISIEL  RERLAY
2] 2 K £ A B B R 48 Ffo NaHCO3; 3 2 pHZE #4 9-10 « 14
CH,Cl,(3x) X B4 E 4 0 & H 2 F # 48 B kK (MgSO,) 8 %
BoRAXERAMEBEERERRB M k4t (2 %/EtOAC
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55:45) A AALASHTO5.6% » 16%)2 % % & B & -
T #71

2-2-(RAEEA)13-vE2-4-£]-7-F AKX T H-4-82(71)

R4 t.BuOK(2.42% » 21 € ¥ F)z & K t.BuOH40% #)
R MBRE TR SR SRR IS HTO(1.8F

GEER) R RELEEZRNEO R T HABHE20048 -84
MANEER  HAmHCI(4A M S5k » 8.0 # » 32%
FH)E O RERACMELTRSE - B THEHBRAAEHCIE
T R AWM BAENCH,Cl, P 2k 0 % & & % 43 %) 16
ST Z MR 2HCIBE(1.625)2 B E&E® - &4 AER

\\

CH,Cl, ¥ > & 42 #u NaHCO; %k # 4% » 7k 48 & CH,C1, % B #
Reat X FHAAMAKMgSO)H A% 2 AASHT1(1.38
%o 81%)z % 485 & E 22 (ML HPLCH 4% 4 & >95%) - 'H-NMR
(MeOH-d,» 400 MHz): § 1.30 (d, J=6.0 Hz, 6H), 3.93 (s, 3H),
3.95-4.07 (m, 1H), 6.73 (s, 1H), 6.99 (dd, J=2.4, 9.2 Hz, 1H),
7.26 (d, J=2.4 Hz, 1H), 7.37 (s, 1H), 8.10 (d, J=9.2 Hz, 1H) -
K 172

|
0 W o
yoblg(h'\/u\yq/
o H O@ H

(1R,4R,5R)-N-[(1S)-1-[[[(1S)-1- B & & -2-(F A B % )-2- &4
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RLEIEBEEIBRE] 22— FERE]3-ARE-2-A%84R
[2.2.1] % $% -5- % & A& (72)

£ AL EHW32(53F % 0.34F £ )2 DMF(9E #)x &
T A AoiL 59 65(80% 5 0 0.28% ¥ F ) DIEA(2904% # -
1.66 2 F)e B A Z20C » & wHATU(127% % » 0.33
EEXF) - ROCTHHLII®SEZ RERBTFTLIE  RHE
Bl o MAEAWMBERETHR M LI (EtOAC/F X2:1) £ &
L& HT72(1108 % > 92%)2 & & B 8 -
K 4173

P éYH i
. H
- \H/\N \” ‘ 3" OEt
o H o o =
f i

(1R)-[[[(1R,2R,4R)-2-[[[(1S)-1-[[[(1S)-1- %& 6}% 2-(F %
BA)-ARZEIEEIBZE]I22-_FEAEIBRAIH
El4-BEARZREIBRE BRI 2-LHEA-BARABKT &
(73)

RIS WT260E £ 0 0.14E E F)ERN ZFRKRGSEH)
BAKQSEHA)F  BRAHEZO0C o 54 4 8% M & mwLiOH
(1 M» 28044 > 028 X F )tk » RE RS HMNOC FTHH#
4054 - A IMHCIB EpH 7 A8 %5 B - % % % % »DMF(5
EF)RI-BA2-CLHA-BARABCEGC2E R > 0.17%
EE)Y S mwDIEA(146% - 0.84E X F ) S 4 20T 4
AAmHATU(64Z ¢ > 0.1TEE F ) BRAHHOC FHHF LD

R EBTING - ABEER AVEBIREERMN L
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L (EtOAc/MeOH 9:1): £ A 14 #HT3(67T% % » 82%)2 & &
Bl & -
K 1 74

® N
(IR,2R,4R)-2-[[[(IR)-1-(Z AR E)-2- T H A RZ A A 1B A
mAE-4-[[2-2- (R R ABmE)1,3-vE-4-24]-7-F & £ %
4-RIRIBAREERE = TE(74)

HABILEDGRBEEHNTON FARAZ F 2L 24+
XA HI4H R EHT3- (32 14 A 4% EPh;PELDIAD -
B #ixEE®R T F R/EtOAc 1:1) -

K #75

_0

/
O\

HO

-

LR
o N
7 T o

0 o
x

(IR,2R,4R)-2-[[[(1IR)-1-(Z & B A )-2- T H A B R/ A B & ]
RA4-[2-R-(RAEBEE)-1,3-252-4-K]-7-F & £ £ %
-4- KRR AR B E(TS)
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£ 2 eHT4Q20E L » 30 £ F)2 CH,CLQ2E #) B R
+ % h TFAQE # ) S Et;SIH(10484 A > 63 % ¥ F ) 2. 85 4%
ABEBEBEMEDET A RBLAICTFRERA - LS HT5:18%
%o ARE BEEH -

K #5176

HN
A,

z

/O/ N

l

AN Z

9

H ) 9 H Q/H o
N~ N« N
YN Y oE
o 0 o =
i

—

(1R)-1-[[[(1R,2R,48)-2-[[[(1S)-1-[[[(1S)-1-B & £ -2-(F £
BE)2-ARCAIBEEIBEI22-_FARAEA IRA |
R]-4-[[7-FRA-2-[2-[(1-F £ 2 A )8k & |-4-vk ok £ ]-4-%
HEIRIBREXIBRAIBRA]2-CHE-BARL® CE(76)

FEAELILESHTIG9E £ 00.10% ¥ F )z & K THF(4
EH)VERFTHMmERTIL9E K » 0.16%F ¥ ¥ )1 PhyP(65%
X025 FEFE ) 5 sp E20°C 4 > 5% 45 8% B ;8 A/u DIAD(50
MA o 025ZEFF) BRMPOCTFHRFLINFEL > NEB
A8/ BE A BB B KL AHEE B A E 4L (CHCL;/2 M
NH; 2 MeOHE % 95:5) 2 21645 HT6(9E % > 10%)z & &
B 58 o

FEBI RIS MTISEKBETH 122 F ik 8164496518 4 >
E A AR A H(82%) o
X 6177
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O 2
N
Ve v
Y\SJX YO o
o) 0 o) :
==

(1R)-1-[[[(1R,2R,48)-2-[[[(1S)-1-[[[(1S)-1-F& & % -2-(F &
BEE)2-ARCAIEAIRE] 22— FTAARL RS
E]-4-[[7-FRE2-2-[0-FRAZH)BEE]-4-EL B]-4-7%
HE)VRIZARIREIBRE]2-LHEA-BRARKEE(TT)
BRI A& HT6(8% 3L > 94 ¥ F)iE » MeOH(1504 # )&
THF(1004 #f )X R & % ¥ - H w LiIOH(1 £ 5 » 429 ¥ F)
ZKRQSHH)ER RAHNSOC FTHHE— KR-ERLEHOAC
P hooo kB o BREBRIFENCH,Cl, P » UKk - F A4 %
B OEAARALEYRERL AU E)ZEEEH -
'"H-NMR (MeOH-d4, 400 MHz)(% 4T £ # 4 22 & #): 8
0.60-1.33 (m, 21H), 1.35-1.73 (m, 12H), 1.90-2.42 (m, 2H),
2.51-2.75 (m, 6H), 3.20-3.38 (m, 1H), 3.85 (s, 3H), 3.95-
4.28 (m, 1H), 4.91-5.02 (m, 1H), 5.12-5.23 (m, 1H), 5.64-
5.83 (m, 1H), 7.01-7.11 (m, 1H), 7.25-7.40 (m, 1H), 7.42-
7.57 (m, 1H), 7.85-8.08 (m, 1H) -
K 478
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2-B R -33-—FRA-Nvgwp-2-£-F£-T & 8 ((78)
REGOIRAZHE LA EHRLAEILSY  2H PHAEYD

2-FEABBREEHD SE  RAEKETHCRCRAZIFTEMRB

Bock B -

K #1179

2-8 % -N-(6-#2 % -4,5,6,7-m & - X 3 [b]& % -5-%)-3,3-%

TA-TEE(T9)
RKEBOIRAZRZRBRAILEY 24 FHA2-K

£-4,5,6,7-m G -R H[blEp-S-BEARBAHBE REK

FEHI 62 A X H kMR Bock @ -

% %180

: &
\/N\,/\N NH,

2-BE-N-2-— A mE-T£)-3,3-=F &-T & B (80)
REBOLRAX R AR ERALESY 24 F 2 AN,N-

LA BB READSE > RABAKRTHZRAZFE

ML M Bock H -

K 481
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Saaey

2-B B -N-[2-2-FAE-RAA)-THE]|-33-—FEA-THE
(81)

WREHFOIRNAZHEHBERAEILLY 2L FHA2-F
AEARXRAALABAAREKEAG 8 RERKREHLRAZ
K kB R Bock E -

K #1182

HO \C/N &NHz

- A-1-G-aA-wgw-1-%)-33-=F &-T t-1-58(82)
KEBOIRAZH ZHERABILAS S 25 F 2 A (R)-3-

g R ERERG HEE RBAKRETHORRAZI T ERB

Bock H -

K 4183

0
- t
O_il i
N&NH?

2B A -N-(L1-— (R A-w &-1-FE%-3-%£)-33-=F&-T
& B (83)

THOIAAZHEELBERAELEY 2L P A2-F
AAFRARACEBRAREADHE > REAREHMHCRAX
FiEMR K Bock B -
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% 41 84

d T

BTE[AS)-1-[(RExRBE)EAIREA]|TE]LZET A
&5 (84)

f£ 4 Z-Nva-OH(150% % » 0.59% ¥ B )2 THF(6 & # )% #
Bk P AMWCDI(400E %, 24 X H) - REBRTFTHHEED
304481 > A AwDBUQ00#L A » 1.3% ¥ F )@ X 5 88 8% (250
TR 1LS9EEF)ZTHFQREA)E KR - RE MW 60C T #
HA8BEHE c R EH ° % H BN MeOH» £ HPLC# 1t >
A A ZBAILASM(118.5% % > 0.304% ¥ F)- A HPLC | 43 4
E>95% - M-H" 389.0 » +Na 412.96 -

K % 85

N O

{90

.‘> N—S
(2S)-2-B 3% -N-(E % & £ ) /% & B (85)

BRAL A #H84E N MeOH(SE #)¥ 4% » % wPd/C» & 47 &
IR B2/ - B g KEBE @ AMeOHB® # 0 &2 4
B ¥ EAEZHEIEASY - FE F£100% 0 M+tH 257.3 ¢

K 1186
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4-(7T-FRE-2-X X -2 H-4- 2 R)-BAK-1,2-= % &1-{[1-
(BCEATFRE-BETEBE)2-FEA-AE]-BE)2-[1-XATF
RBEBEEABRE-2-THE-BER )-8 K](86)

WEBOORAZFEMEN(F=ZTARAHA)-L-48 s 8t
E Argonaut#it 5 PS-TFPLE % » B IR FABRK T 6613
HZHERE REGRAZ N M MBBocir & - i 48
BREGISORMAZI F ik Bl MI3SETRARER » &

BEHA0R A F A KMTEs » £AL1-{[2-[I-(BT XA F A
R FEIN)2-FRA-AARTERL]-4-(7T-F & &£-2-K %-
h-4- K R )-&K K Al-BE}-2-THE-BAKRKLE - A

FEBRRERARNAZI T ERE 2 A PR F X RAB
REABGHEE > EALZMILSY - & £6% - UHPLCH 4%
Z 4 JE>95% o« M+H" 864.32 o

K %] 87

o)

A

Z B (1S,2R)-1-((28)-2- B £-3,3-Z F & -TEHA B £)-5 &
-2-% 85 (87)
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RIS H 614 )R £ - L B E2: 1730048 ° K fo
DCM » &k & % # 8 (K& R)ENaHCO;(Kk B R )k # - &
MRERBESL AL TEBILE Y - UHPLCH #F 4 K >90% -
EA 25 WIRHE £30% TFAZDCME R ¥ 1.5/ 854 » &
HEH - - BFRXFTHLRAE2R EALAZMAMW - L HPLC
Bl 43 & E >90% o
X #) 88

Mso/\¢1805

QS)-FTHREB2-F=TREREBEE-4-F X-X % 8 (88)
EK-KisPAHZA4(1S)-1-BAFR-3-FEA-TR)-%
FEE S = THABQOQSAEL 115X F)x —f F 5 (500% #)
REFPEFAWM_BEREATEBKGS T 27162 £ F ) §
B A (1581 " I38EE F ) FAF A KRB — &K > M
CHREAHERE - RASMIKRFEK ~ 10%42 4 8 (K
7 #R )~ K R A8 Fo NaHCO3(K % & )itk #% 4% > 48 NaySO 8 K

E\‘t

u}

=

i

«

B RB B ER326% 0 96%) ABLIULFANT —AKRK
K 11 89

i) (18)-1-BRAEAFE-3-FE-TE)BRF&E =T 8 (89)
BRE #8822 F A Es(32.6% » 1108 £ F)» »80C TF -
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HHEMBRER WX £ ADCMES5% MeOH#4 1t » & 4 42
A M(130% % > 53%) - MS (M+H): 584.7

K #1198

BARBBENT-(T-FRA-2-X L -s4-4-£ §)-13-F &
2,14-— B AR £-3,13-8 £ -= B [13.3.0.0%4,6* + A 5 -7-%
-4-5 A |- 8 B (98)
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Ak i A )BE A B A B (421 % ¥ )R HATU(1.78% » 4.68%
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'"H NMR(DMSO-dg) 6 ppm : % & % 47 £ # # 0.99 (m, 2H),
1.11 (m, 2H), 1.20-1.30 (m, 2H), 1.37#21.38 (2d, J=7.0 Hz,
6H), 1.46-1.58 (m, 2H), 1.70 (m, 1H), 1.85 (m, 1H), 1.90 (dd,
J=8.5,6.0 Hz, 1H), 2.06 (br, 1H), 2.26 (m, 1H), 2.38 (m, 1H),
2.52-2.62 (m, 3H), 2.90-2.97 (m, 2H), 3.06 (s, 3H), 3.21 (m,

1{H), 3.40-3.56 (m, 2H), 3.97 (s, 3H), 4.60 (m, 1H), 5.04 (m,
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6758-69 (1998))75‘:';‘/{ B8 ENS3/AAE 6 AR ERKEGR
B (Escherichia coli) & # BL21(DE3)(Invitrogen) ¥ - f§ &
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# )25 mM N-(2% £ ¢ £ )% & o % -N'-(2- ¢ # &)
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